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INTRODUCTION. 


This first Report of the State Entomologist of Montana contains 
an account of a few of the most important insect pests of Montana 
and in addition, a fairly complete, though condensed, manual of 
insect pests. This manual is intended to put in easily accessible 
form the most important information regarding a large number of 
insects now in the state or liable to be introduced. 

Considering the great importance of the codling moth, the 
reader will perhaps expect to find an account of it in this report. 
However, such an account is omitted for two reasons, first, a report 
on this pest was issued from the Experiment Station a few months 
ago, copies of which are still available for distribution, and, second, 
it is intended to conduct further investigations on this pest during 
the coming summer (1904) and we shall desire to publish those 
results one year ircm now. In view of the fact that the codling 
moth will for years to come be the most important insect pest with 
which Montana apple growers will have to contend, it is our inten- 
tion to make the next report upon the subject the most complete 
and practical that has yet been issued from this Station. 

In view of the great economic importance of grasshoppers 
and because of the unusual demand for information concerning them, 
we have given them prominence in this report. 

We renew our statement of willingness to answer inquiry re- 
garding insect pests. Such requests for information should always 
be accompanied by specimens of the insects that are doing the 
damage and a statement of the facts necessary for our information 
in making recommendations. 

Every vegetable product of the soil is subject to the attack in 
insect life and every crop that is grown by men is more or less in- 
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jured by insect pests. These injuries may be so conspicuous as to 
force themselves upon our notice or they may be so hidden and in- 
sidious as to escape detection except by the most observant. The 
farmer may suffer heavy financial loss, or because of the higher 
price which comes as a result of a shortness in the crop, he may be 
only slightly affected. In the latter case the general public become 
the suffers, but in all cases, losses through depredations of insects 
come out of the coffers of man, if not out of his daily bread. 

Considering the great agricultural possibilities of this state, 
together with the fact that, incidental to commercial practices, in- 
jurious insects new to this region are constantly liable to introduc- 
tion, it is very important that every possible means be imployed to 
prevent the introduction and-spread of pests of all horticultural and 
agricultural plants. 

All rational means of defense against injuries from animals of 
this class are based on a more or less intimate knowledge of the life 
history and habits of the insects. It is apparent, therefore, that as 
a defensive measure the acquiring of a knowledge of life histories of 
the insect destroyers of our crops is of great practical ‘value and 
must always precede quarantine and medical work. 

Again, in order that investigations may be safeguarded against 
danger of becoming narrow and losing their practical setting, it is 
obviously necessary that they be conducted not only in the entomolo- 
gist’s office or in one locality, but in the field and throughout the 
state. 

Realizing the truth of these statements the Entomological De- 
partment of the Experiment Station is centralizing its efforts.on the 
accumulation of information regarding species of insects that are 
now or may become injurious and, obedient to the Act of the Eighth 
Legislative Assembly, whereby the office of State Entomologist was 
created, is making its observations and conducting its experiments 
in all parts of the state. 
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THE BUD MOTH. 


Tmetocera ocellana_ Schrif. 


The bud moth was first discovered in this country in 1841 in 
Massachusetts and was at that-time doing considerable damage. In 
1869 it was pronounced the most injurious enemy of the apple 
tree, next to the canker-worm, in the state of Massachusetts. 
Since that time it has been spreading westward and has at times 
been very destructive, notably in 1891 throughout Massachusetts, 
New York and Canada and again in Michigan in 1892. It now 
occurs throughout Northern United States from the Atlantic to the 
Pacific ocean but is much more thoroughly distributed in the east 
than in the west. It has been found as far south as Washington, 
B.C. 

For fully fifty years previous to the time the insect was first de- 
tected in Massachusetts it was a well known and destructive species 
in Europe. There can be little doubt that it was introduced into 
America from Europe on young trees, intended for planting. 


OCCURRENCE IN MONTANA. 

While engaged in certain investigations concerning the codling 
moth in Missoula in the spring of 1902 the writer’s attention was 
called to trees in the home orchards on Front street, Missoula, the 
foliage of which showed distinct signs of injury by insects. On 
examination it was found that the injury was caused by the bud 
moth. The vernal form of the larva was doing rather serious 
damage on many trees. The buds, both leaf and flower, were severe- 
ly injured and a large proportion of the expanding clusters of leaves 
were tied together, each containing one of more nearly full-grown 
larvae which were feeding voraciously. Beside occurring through- 
out Missoula and in the orchards just outside of the city, the insect 
is also gaining a foothold for a considerable distance up the valley 
of the Bitter Root river. . 


iMPORTANCE OF THE PEST. 
To just what extent this insect will be destructive in Montana’s 
climate, if it becomes generally distributed, cannot be foretold. Ex- 
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perience of other localities has distinctly shown that its injuries will 
be more severe some years than others. For the present, at least, 
Montana fruitgrowers should look upon it as a pest of first-class 
importance. They should inform themselves concerning the 
habits and appearance of the insect in all its stages and should 
be on the lookout for it in the orchard. é 

Spraying does not appear to be effective in killing the larvae 
Should the moth be admitted to the nurseries of the state it would 
be very unfortunate not only for the nursery men but also for the 
persons who purchase trees from them. 


NATURAL HISTORY AND FIAB EES: 


The larva or so-called worm spends the winter in a temporary 
cocoon or hibernaculum on the trees. These hibernacula are re- 
markable objects in that they so closely resemble the bark and the 
felty surface of the young twigs as to be very difficult of detection 
even by a trained eye. They are closely secreted in crevices around 
the buds or in the depressed scars that mark the spots where leaves 
were attached. They are about one-sixteenth of an inch across and 
though made principally of the silken secretion that is produced from 
the silk organs of the mouth of the caterpillar, they contain enough 
of the surface parts of the surrounding bark to make them very in- 
conspicuous. . 

Besides occurring on the twigs as has been described by various 
authors, the writer has found them also under the scales of bark in 
association with the hibernating larvae of the codling moth. 

In the spring of the year at about the time the buds are swelling, 
the larvae, which are dark brown with black heads, emerge from 
their winter quarters and crawl to the buds. Observation is lacking 
in Montana as to the precise time, compared to the opening of the 
buds, that they arrive. It is probable, however, that in this respect the 
habits would not vary much between here and other climates, for 
fhe same conditions of weather revive both insect and plant 
life. Without much doubt, while a few larvae arrive early enough 
to make it necessary for them to bore into unexpanded buds in order 
to get food, the majority of them reach the buds after they have 
begun to open. In both cases, alike, the larvae, which at this time 
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are less than a quarter ot an inch in length, go at once to the tender, 
inner part of the bud, where they teed on the tender parts and do 
great injury, often destroying the terminal growing portion of the 
twig. If the bud be a fruit bud it likewise is destroyed, thereby 
preventing the possibility of the production of fruit. 

The destruction of the terminal bud prevents the further elonga- 
tion of the twig and at the same time causes some lateral bud to 
grow into a principal stem. While in some cases such an unatural 
growth is not a disadvantage, in many cases the result is a very 
undesirable shape of tree. This is particularly true of young trees 
in the nursery row. 

The larva soon makes use of one of the more advanced leaves 
in the construction of a tubular retreat, which constitutes its home 
and from which it emerges from time to time to feed. In feeding, 
it draws in other leaves and fastens them together into a sort of 
nest which is very characteristic of the species. Some of the 
leaves become detached, but being bound to the other leaves fail to 
drop to the ground, thereby making the nest all the more conspicu- 
ous, because of the brown leaves among the green. A badly infest- 
ed tree therefore has a decidedly unnatural appearance. 

The larvae continue to feed in these nests until they reach full 
growth, when they construct cocoons in which the remarkable 
change from the larva to the pupa and from the pupa to the moth 
is to take place. The full grown larva is a half inch in length, nearly 
naked and of a brown color with glossy black head and shield just 
behind the head. See plate I, (figure 7). 

The cocoon is constructed, in many cases, in the tubular re- 
treat occupied by the larva. The walls are thickened and the ends 
closed up, thereby preventing the entrance of parasites, while the 
moth lies in the defenseless pupa stage. Other cocoons are made 
at any convenient place. Sometimes they occur in a fold of an 
otherwise uninjured leaf. 

In due time, o1 about two weeks from the time the larva 
changed to a pupa, the moth appears. The pupa works its way out 
of the end of the cocoon, aided by the hook on its back, and the 
anterior end splits, thus setting free the moth, which crawls out, 
expands and dries its wings and flies away. In Missoula the moths 
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appear from about the first to the twenty-fifth of July. 
The moths are most active during the night, remaining quiet 
during the day on the bark of the tree, which they closely mimic. 


They are also found to some extent during the day in the foliage. - 


The cage. erected’ im Missoula: in’ the “sprint “ot 2100277108 
the purpose of facilitating the study of the habits of the 
codling moth, has afforded us also an opportunity for the close study 
of the bud moth. The bud moth was very abundant in this cage in 
1903 and destroyed practically all the fruit buds, interfering seriously 
with our investigations of the codling moth. When disturbed or 
frightened the moths often flew directly away from the tree and com- 
ing in contact with wire netting clung quietly to it for a few mo- 
ments. In a few moments, however, they flew back to the tree. It 
is plain that they did not feel safe on the netting and they would not 
have been safe were it not for the fact that no birds could reach them 
on the inside of the cage. In flying at such times the moth pursues 
an irregular zig-zag course and comes immediately at rest on light- 
ing. 

It is worthy of special notice that there is a close resemblance be- 
tween adults of the bud moth and of the codling moth. An experi- 
enced person need have no difficulty in distinguishing between the 
two if he has before him fresh specimens, but when the scales of the 
wings are rubbed off as they often are in specimens captured in the 
orchard, separating the two at sight is not so easily done. When 


once placed on his guard, however, a trained observer is not liable . 


to make a mistake. On the other hand there are many less important 
small moths in the orchard which the untrained observer or the per- 
son who has paid little attention to insect life may mistake for both 
of these orchard pests. 

In a few days after emerging the moth begins to deposit eggs. We 
had no difficulty in finding quantities of them in the cage at Missoula 
and they were invariably on the smooth upper surface of the leaves. 
Other writers have stated that the eggs are laid singly or in clusters 
and on page 61 of Prof. Slingerland’s bulletin on this insect (No. 107, 
Corn. Univ. Agric. Exp. Sta. 1896), is given a figure of a group of 
these eggs numbering about six, but our observation shows plainly 
that in Montana the eggs are laid singly. We have never found 


MONTANA EXPERIMENT STATION. 205 


more than two together. A single egg is shown at plate I (figure 1). 
They are usually oval in outline, some being circular or nearly so, 
and they measure slightly over one mm. in length, including the flat 
outer rim by which they are attached to the leaf. They are trans- 
lucent and almost colorless at first, but as the embryo develops the 
black head and thoracic shield of the larva show through and the 
‘outline of the curled larva may be distinctly seen. The egg shell 
reflects the prismatic colors, both before and after the larva emerges. 

We have above called attention to the close resemblance between 
the adult of the bud moth and that of the codling moth. It is even 
more difficult to distinguish between the eggs of the two species. In 
size, shape and general appearance, they are very similar. They are 
laid in precisely the same position on the foliage and are deposited at 
the same time. ‘They both reflect light and show irridescence alike, 
and both are translucent. I know of no way to distinguish between 
the two except by the difference in the character of the surface of 
the shell of the egg. 

The hatching of the egg takes place in from six to ten days after 
being laid, and, issuing from the egg, the larva makes a hole 
through the edge of the central portion and crawls forth. This cater- 
pillar is greenish in color, very small and delicate and it at once sets 
about making a place of retreat and protection. Passing to the un- 
der side of the leaf it constructs a very small silken tube near the 
mid rib and usually towards the base of the leaf. The larva feeds 
from the epidermis and middle layers of cells leaving the opposite 
epidermis unbroken. The castings of the larva are built into the 
tube giving it a black color. The portion of the leaf from which the 
-larva feeds is covered with silken threads laid down by the larva 
and whenever possible a near-by leaf is drawn up and fastened to 
the first leaf by the silken threads. Thus one often finds two leaves 
stuck together, and,in pulling them apart, finds the little black tube 
of this insect. The larva will not be seen unless forced to crawl out. 

In selecting a place in which to construct a home the larva 
searches for two leaves that are near enough together to be easily 
brought in contact. y 

In the manner here indicated the larvae continues to feeduntil some 
time in September, when, apparently prompted by instinct they 
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crawl to the twigs, spin the temporary cocoons which they occupy 
during the winter months, and from which they issue in the spring 
and pass to the buds as previously stated. 


THE.KINDS OF TREES THE BUD MOTH ATTACKS 
While this insect is best known as an apple pest, it feeds also on 


pear, plum, quince, peach and cherry trees and on blackberry bushes, 
in all cases feeding on the buds. 


MEANS OF DISTRIBUTION. 


The manner of hibernation of the insect makes it very easy for it 
to be distributed on nursery stock, and this is doubtless the way in 
which it has become so widely distributed. It may be readily dis- 
tributed on scions. 

The moths are capable of flying and doubtless go from tree to tree 
and from orchard to orchard but they can only spread slowly in this 
way. 


NATURAL ENEMIES. 


It is very probable that many of these insects fall a prey to the 
birds that frequent the orchards. In fact it is reported that birds 
sometimes eat the moths. There can be little doubt that the Ore- 
gon chickadee, that is so common in the orchards searching on the 
trees for food, does much good in destroying these insects. Various 
other birds probably eat them in Montana. 

It was very noticeable that the tree which had been inclosed in the 
cage in Missoula for one year was much more seriously affected by 
this insect. Birds had, of course, been excluded. 

A number of parasites have been taken from the bud moth in the 
United States and in Europe but just how much, good they do can- 
not be stated. I have reared an undetermined species from speci- 
mens of this pest brought from Missoula to Bozeman for study. 


METHOD OF PREVENTING ITS RAVAGES: 


In the East this insect is said to be a very difficult one to control. 
Just why this is so has never been fully explained, and as yet we 
lack a sufficient knowledge of the habits to enable us 
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to state definitely the cause of the failure of remedial treatment, but 
there is some reason to believe that in Montana a large majority of 
the_larvae arrive after the buds have opened enough to allow 
them to crawl into the narrow cracks between the expanding leaves. 
It is instinctive with these larvae to get out of sight as soon as pos- 
sible, and once inside the opening buds with a few leaves tied to- 
gether into a nest, sufficient food for the remainder of the larval life 
is protected in such a way as to make it difficult, if not impossible, to 
get the poison in contact with the food. 

If on arriving at the bud, the larvae finds its sufficiently open to 
allow it to crawl in, in all probability very little food is taken from 
the surface parts. If, on the other hand the bud is still closed, more 
or less of the surface is eaten in boring to the center. If the part of 
the bud through which the larva eats its way is coated with a pois- 
on, a fatal dose may be taken but at this season of the year the buds 
are very rapidly swelling and a bud that is well coated one day may 
two days later, on account of the expansion of the surface parts, be 
so insufficiently covered as to be harmless to the larva that enters it. 
As is well known to all fruit growers, some trees expand their leaves 
earlier than others, and again peach buds open before most apple 
buds. 

Again, after the bud may be said to be fully expanded the inner 
terminal growing shoot continues to put forth new leaves. These 
leaves are the ones that form the food of the larvae and they expand 
within the nest where they are not easily reached with a spray. 

Considering how admirably the insect is protected by nature and 
its own habits, its control when in its spring nest is at least un- 
certain. 

The problem is less perplexing when only nursery trees or trees 
in a young orchard are concerned. Under such circumstances hand 
picking of the nests should be very satisfactory. In picking the 
nests, however, care should be taken not to allow the larvae to es- 
cape to the ground for they would probably return to the trees. A 
pail, not a basket, shold be used in gathering the nests, which should 
be burned or thoroughly saturated with kereosene oil. If left in a 
pile at the side of the field, the chances are that some of the larvae 
would complete their development to the moth and fly to the trees. 
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There seems to be some promise of good results from the use of 
“summer sprays applied at the time the eggs are hatching. As is 
indicated cn a previous page, the very young larva on hatching from_ 
the egg pzsses to the under side of some leaf where it spins a delicate 
tube from the end of which it issues for getting its food which it 
takes from the surface parts of the leaf. If this part of the leaf be 
coated with a poison, the treatment should be successful. It would 
be necessary to get the coating on before the larva spins its web on 
the surface. The spray should be directed against the under side of 
the leaves. 

For this purpose we recommend the use of arsenate of lead in pre- 
ference to Paris green on account of the much greater adhesive 
quality of the former insecticide. Arsenate of lead sticks to the foli-- 
age through severe rain storms and when applied in the spring may 
be found still adhering in the fall giving a whitish color to the leaves. 
For this reason it has a particular advantage in the treatment of the 
newly hatched larvae of the bud moth. 

In controlling the insect we recommend the following: 

(1). Pick by hand and destroy the nests on nursery and young 
orchard trees. 

(2). Spray thoroughly with arsenate of lead in the spring of the 
year just as the buds are expanding. 

3). Spray thoroughly with arsenate of lead about June 15.. Give 
particular attention to coating the under surface of the foliage. 


CONCLUSION. 


This is a serious insect pest and one that the fruit grower would 
do well to become familiar with and suppress before it takes pos- 
session of his orchard. 
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THE OYSTER-SHELL BARK-LOUSE. 


Lepidosaphes ulmi Linn.) 

This widely known injurious species is the only scale insect of im- 
portance to the fruitgrower that, so far as is known to the writer, has 
been recognized in Montana. It appears to be generally distributed 

.in the state, particularly west of the main divide, where in some 
cases it has proved to be a serious enemy to apple trees. One orchard 
of 800 trees in the Bitter Root valley is so badly infested as to show 
its sickly condition at a considerable distance. Nearly every smaller 
limb and twig on the greater number of the trees is thickly incrusted. 

There can be little doubt that this scale insect, which was known 
in Europe upward of a century ago, was imported into America on 
nursery stock by the early settlers and later transferred to Mon- 
tana from other parts of the United States in the same way. 


FOOD PLANTS. 


The oyster-shell bark-louse has been recorded on a large number 
of food plants, the total number for America being about forty. The 
list included, beside apple and pear, various other fruits and prac- 
tically all the more important shade trees of northern United States. 

Dr. Howard has suggested that eventually two species instead of 
one may be found in the series in the list of food plants. 


LIbE BISBORY AND: -HABLTS: 


If during the winter one of the female scales be turned over it will 
be found to contain a mass of very minute yellowish-white 
eggs, and in the pointed anterior end of the scale, the shrivelled 
body of the female. Dr. Howard has found the eggs under each 
scale to vary in number from 42 to 86. 

In the New England states these eggs hatch about the first of 
June, varying in different years according to the forwardness of the 
season.. We have had but little opportunity to make observation on 
this point in Montana, and have but one record. On June 5, 1903, 
none of the eggs had hatched at Lo Lo. The young (Fig 3, c.) are 
able to walk immediately after hatching, and working their way out 
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from under the protecting cover of the parent scale they crawl to 
other parts of the twigs, principally to the young shoots which at 
that time of year are tender and succulent. In rare cases they settle 
on the fruit of the apple and pear. 

After settling down and inserting into the bark the long thread- 
like hairs through which the juices of the plant are extracted, the 


Figure 2,—Oyster-shell Bark-louse- a, female scale from below 
showing eggs; b, same from above, greatly enlarged; c, female 
scales; d, male scales enlarged; e, male scales natural size. 
(Howard, Yearbook, U. 8. Dept. of Agr.) 


insect goes through remarkable changes. From pores in the back, 
principally at the hinder part of the body, a glandular secretion ap- 
pears, and from it the scale is formed. The female molts or casts the 
outer skin twice and the male once. The cast skins are incorporated 
in the scales (See Fig. 2, b). After molting both sexes continue to 
grow, the female attaining a much larger size than the male; com- 
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pare b. and d. of Fig. 2. The scales indicate approximately the com- 
parative sizes of the insects under them. The mature male and fe- 
male are very dissimilar in appearance. The male has long anter- 
nae, a pair of eyes, three pairs of legs, one pair of wings and at the 
end of the abdomen a long sharp-pointed organ. ‘The female has no 
antennae, eyes, legs or wings, these parts all being lost in the first 
molt. When mature, the body of the female reaches to the posterior 
end of the scale, but as the eggs are laid the body shrinks and be- 
comes shortened and when the full number of eggs has been laid it 
may be found lifeless, at the anterior end, the cavity under the scale 
now being occupied with the eggs. As previously stated, in this con- 
dition the insect passes the winter. The adult male and female are 
shown at Fig. 3. | 

In the northern part of the United States there is only one annual 
generation but in the South there are two. 


REMEDY. 


Insects of this character, covered as they are by a scale that fits 
closely to the bark, are not easily killed by contact insecticides. The 
most vulnerable point in their life appears to be just at the time the 
young are hatching and settling on the bark. We have previously 
recommended the use of kerosene emulsion as a remedy for this 
insect, in the strength of one part to nine of water. Various reports 
to the effect that this treatment has not been effective in Montana, 
have come to this office, but inquiry has shown that 
fue ouiese cases. there is no. ‘certainty that the ap- 
“plication was made at the correct time. We can dono better 


than to repeat our previous recommendation to watch closely for the 
hatching of the eggs about the first of June and spray with with 


_ kerosene to the strength above mentioned, after the young have 
hatched. If, after a few days, more living lice are found the treat- 
ment may be repeated. 


EXPERIMENTS WITH LIME, SULPHUR AND SALT WASH 
AS A REMEDY. 


We take this opportunity to present the results of experiments 
conducted at Lo Lo, Montana, in the early spring of 1903, for the 


212 MONTANA EXPERIMENT STATION. 


puropse of determining the value or non-value of the lime, sulphur 
and salt wash, and certain modifications of the wash, as-a means of 
destroying the eggs of this scale insect. 

The experiments were conducted in the apple orchard of Mr. 
Delaney. At the time, pear buds were swoHen almost to the point 
of expanding their first leaves and apple buds were slightly swollen. 


Figure 3. Ovyster-shell Bark-louse; a, adult male; b, foot of 
same; ¢c, young larve; d, antenna of Same; e, adult female taken 
from scale; a, ¢, e, greatly enlarged; b. d, more enlarged. 
(Howard, Yearbook, U.S. Dept. of Agr.) 


The trees are large and were badly infested with this insect. Seven 
to nine trees were used in each experiment, each lot being sprayed 
with a different mixture, but the total number of trees used consti- 


tuted but a small proportion of the orchard. The spraying was done 
April 21 and 22. 
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One lot was sprayed with the wash as follows: 


ARE ae MT Ben b, vob. xe vin ofe-e'org eO8 ae I pound. 

Suh TGS oe de eg a I pound. 

PMEMEM SET Ai tic foie hs ete Be aes a. I pound. 

PDIPE EIS Remind (i ceh i ay 5 hoc tw, oR er arava, sais 4 gallons. 
Lot two was sprayed with the following: 

PM crer SRA iy so cee Cees SEMA Oe e ee I pound. 

Sin eager eae SEB rary poe eee I pound. 

VN eS ha LA es SS ae 4 gallons. 
Lot three was sprayed with: 

Ne NR acin oS o si dhe sn tae a b's yY% pound 

SMU etre ciate sre ataclia ciel h\sm,ocn os I pound. 

\NUSILLETI scr Sr pia a a MR gallons. 
In the fourth lot lime only was used as follows: 

WB rd trees) ies sichciais, ois s/alonce Siac abe bie c oi I pound. 

Ey ll ipsa tes Ay sutdes-eses"S sea Soke ke > 8 gallons. 


Two subsequent visits were made to the orchard, one before the 
hatching of the eggs and one after, but I could not find the least 
evidence of any good having been accomplished by any of the four 
treatments. © 
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APPLE LEAEF-APHIS. 


Aphis pomi DeG. 


A few years ago practically all the accounts of plant lice on the 
foliage of apple trees were written of one species, which was known 
under the scientific name, Aphis mali Linn. Dr. John B. Smith, of 
Rutgers College, New Jersey, and others, had noticed that accounts 
of the insects in other localities did not agree with their own observ- 
ations, but not until Prof. E. Dwight Sanderson* published the results 
of his investigations, was it made clear that, instead of having one 
apple aphis in the United States we have several. 

We have at least two species in Montana, but one of these, the 
Apple Leaf-aphis, is far more common than the other and is respon- 
sible for practically all the injuries. 


CHARACTER AND EXTENT OF INJURY. 


No fruit pest has been more frequently inquired about in the let- 
ters to this Station than has this aphis. These letters, as well as the 
writer’s experience in various parts of the state, show conclusively 
that the species are very troublesome and at times a very injurious 
pest. It is universally felt that as a rule young trees are much more 
susceptible to attack than trees in bearing. The writer’s field notes re- 
cord one notable exception to this in the case of a large orchard in 
Flathead county, composed of trees which had been in bearing for 
many years, which were so badly infested as to have the foliage with- 
ered, and the fruit undersized and poor. 

A prominent characteristic of the work of the aphis is the curling 
of the leaves. In this respect there is a marked difference between 
the effect on the tree of the work of this species and of “Fitche’s 
apple aphis,’ which, on the whole, is more common in the United 
States. In curling, the deformed leave usually takes a characteristic 
shape. The surface becomes irregularly raised and the whole leaf curls 
bringing the under surface inside and the upper surface exposed. The 
tip of the leaf rests upon its base, not in the middle, but to one side 


*Thirteenth Annual Report of the Deleware College Agricultural Experiment Station. 
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Figure 4. Wingless viviparous female on left; oviparous female on right— 
‘greatly enlarged. (Sanderson, 13 Ann. Rept. N. J. Exp. Station). 


or the other of the mid-rib. The lice live inside of the curled leaf, a 
fact which has much to do with the difficulty in controlling them 
with insecticidal splays. 

There is some reason to believe that the presence of the lice in 
large numbers on a tree has the effect of keeping the sap in the 
tree late in the fall, thereby making it more liable to injury by 
cold weather. It ‘s certain that badly infested leaves on the ends of 
the new growth often fail to mature and remain on the tree through- 

out the winter. This is often noticeable on trees in the nursery row. 

The general injurious effect of the lice is to check the normal 
growth of the tree. This office has many records of this effect in a 
serious degree. 

We have never found this louse occurring in great numbers on the 
young buds in the spring as is often the case with “Fitche’s apple 
aphis.” As a rule, only a few scattering lice are to be found 
early in the season, and our exeprience has shown that frequently 
only here and there a tree will be found infested in the spring of the 

year, though as the season progresses the lice will gradually spread 
throughout the orchard. 


aa 
} 


7 
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DESCRIPTION AND ETRE Eis TOR 


Like many other plant lice, the apple-aphis passes the winter in 
the egg state. In the spring the eggs hatch, producing very minute, 
dark greenish lice which may be found crawling about over the sur- 


face of the bark or closely nestled on the young buds and expanding 


we 


leaves. 


The spring of 1902 was looked upon as being very cold and back- / 


ward in the Gallatin valley, and the writer was much surprised in 
going into the Station orchard on April 16th to find an abundance of 


newly hatched lice. The buds had not started and were no more ~ 
swollen than they were the fall before. There had been a few days © 
of hot weather which had caused the lice to hatch, but had not been ~ 


of long enough duration to start the buds.. Part of the lice had been 
feeding and had distinctly increased in size. 


On April 1gacold stormcame andonthe 20th there were about — 
three inches of snow. For the next few days the writer was out of © 


town, but on May 1: the trees were examined and the lice were found 


to have been nearly all killed. Only two living ones could be found ~ 
and many dead bodies were still attached to the twigs. Since that © 


Figure 5. Winged viviparous female greatly enlarged. (Sanderson, 13th Ann. Rept. N. J. | 
Exp, Station. 
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time, we have observed a similar, though less extensive, early hatch- 
ing and killing of the lice. 

If not destroyed by natural enemies or climatic conditions, the 
young lice in due time become mature and begin to produce young. 
Dr. Smith of New Jersey* found that about fifteen days were requir- 


ed for the first genetation to reach maturity after hatching. The lice 


are known as the “Stem mothers,” (See Fig. 4, b). They are wing- 


less and are greenish in color. No males are produced from the eggs 


and the stem mothers are able to produce young without them. 
The young of the second generation (offspring of the stem moth- 


ers) are produced alive—not hatched from eggs—and are able to 
begin feeding almost immediately. Tlrey settle down near the moth- 


—e 


er and one may often find a stem mother with her large family close 
by her. Our office notes show that the stem mother gives birth to 
young at the rate of from one to fourteen per day, and that she con- 
tinues day after day for fully eighteen days, producing an average 


Figure 6, Male of the oviparous 
generation greatly enlarged. (Sander- 
son 14th Ann. Rept. N. J. Exp. 
Station. 


number of about six or seven. Thus each stem mother produces 
fully 100 young. 
*Bulletin 143 of the N. J. Experiment Station. 
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Dr. Smith found that the second generation matures in nine or ten 
days and that of this series about three-fourths are winged; that the 
third series matures in about two weeks, less than one-half being 
winged and that thereafter no more winged forms appear but that 
seven series of parthenogenetic females in all appear before the end 


of the season. The 8th and last series is made up of males and females. 


Late in October, after the mating of the sexes, the females deposit 
the eggs which remain on the trees during the winter. Figure 4, 
right hand figure, shows an oviparous female. Figure 6, a male of 
the oviparous generation. 

A part or all of the winged individuals of the early generations fly 
to other trees. A winged partfenogenetic female is shown at Fig. 5. 

The eggs are minute, glossy black objects, oval in shape. They 
may be found on any part of the tree from the base of the trunk to the 
tips of the twigs, and are usually more abundant in the crevices of 
the bark and around the buds than on the exposed, smooth surfaces. 


A very large proportion of the eggs, probably upward of 90 per. 


cent, failed to hatch during the three years that we had the 
species under special study. 


NATURAL ENEMIES. sees 


Of the various ratural enemies that feed upon the plant louse, 
none is of greater value than the Fire-marked Lady-bug (Hyperas- 
pis 5-signata). Next in importance are certain species of syrphus 
flies. Besides these we have observed a Braconid parasite, a small 
fly that has not yet been named and the “Aphis Lion.” 

After two years of close observation of the babits of this lady- 
bug we are prepared to say that it is a very prominent factor in the 


prevention of the aphis from becoming exceedingly abundant and 


destructive. During the latter part of May and in June the beetles 
were found in great numbers in the Experiment Station orchard, and 
in various other orchards, running rapidly over the limbs and twigs 
in search for the young aphids. The number they eat when in con- 
finements is astonishing. 

In a previous paragraph we have called attention to the fact that 
only a comparatively small number of stem mothers are to be found 
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early in the season and that the large numbers to be found later in 
the season is the result of the rapid multiplication. It is apparent, 
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tles eat early in the season must have a great effect in the abundance 


of the lice later in the season. 
Though the larvae of this lady-bug eat large numbers of the lice 


later in the season when they have become very abundant, we look 
upon the work that they do as being of much less value than that of 
the adults. 
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The Surphus fly larvae are probably of greater usefulness than the 
larvae of the lady-bug since they are usually more abundant, but like 
the beetle larvae, they do not appear on the scene until the lice have 
become abundant and are multiplying with such rapidity that it 
would require a large number of destroyers to dispose of the increase 
alone. Figure 8 illustrates a common species of lady-bug of the 
East, while at Figure 2, plate 1, is shown an adult of the species here 


discussed. Figures 3 and 4 of the same plate show the eggs of the 


same species and at Figure 5 is shown a full grown larva. 


ta) 
az b d e 
Figure 8, The Two Spotted Lady Bug; a. larva; b, mouth parts of same; c, claw of same; 


d, pupa; e, adult; f, antenna—all enlarged. (Marlott Circular 7, Sec. Series, Division of Ento- 
mology U,S, Dept. Agr.) 


REMEDIES FOR APPLE LEAF_APEMS: 


In spraying for this aphis we would emphasize the importance of 
watching for the individual infested trees here and there in the orch- 
ard and treating them before the lice spread to the other trees. In 
other words, the spraying for the apple leaf-aphis should be done and 
out of the way early in the season, for under ordinary circumstances, 
when vigorously fought early in the summer, though some lice es- 
cape, there will be so few left that the natural enemies will be able 
to keep them from overrunning the orchard. 

@he value of prompt treatment is apparent when ' we 
gealize the enormous power of multiplication with which 
nature has endowed these insects. In a _ previous para- 


a ee eS ae Le 
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graph we have shown that the stem mother’s’ maxi- 
mum power of production is upward of 100 young, and 1? 
is probable that later generations can give birth to a similar number. 

Acting on the basis that all of the young of each generation come 
to maturity and produce the full unmber of young, we find that the 
progeny of one stem mother during one summer is something enor- 
mous. 


(Si Gut eae vio (0) 9 ee re I aphis. 


PHS REMECHALION ie. xs von ee steers 100 aphids. ' 

SL TUBRPE AST nC ie: (8 1 io OP 10,000 aphids. 

Peers STLO URDU le piace iw’ ote 5) woe? 1,000,000 aphids. 

Rinie eEMeRAClONMe sacicrs.c s's.% ee ata «9 100,000,000 aphids. 
Guivgencrition we. . 6 ihe. cid 10,000,000,000 aphids. 
PEWe TCMEL AT NOM Sl cece ce. sve lw tole ve T,000,000,000,000 aphids. 


Thus starting with one aphis in the spring we would have in the 
seventh generation one trillion aphids, a number which the human 
mind cannot appreciate. Under natural conditions, however, the in- 
sects are decreased in number from one cause and another, all thro’ 
the season, so that, while they increase very rapidly, they never do 
so to the extent above indicated. At the same time, however, it is 
easily seen that the destruction of a large proportion of the first and 
second generations will very markedly affect the numbers through- 
out the season. There seems to be little doubt that the killing of 
the first generation, by inclement weather in some seasons and the 
absence of storms in other seasons account for the great variation 
in abundance and destructiveness of this louse in different seasons. 

Because of the great difficulty in controlling the insect after the 
leaves of the trees have become curled, the writer has undertaken 
to learn if it is feasible to destroy it in other ways. An extensive 
series of experiments in fumigation with the deadly hydro- 
cyanic acid gas was conducted. In these experiments w: 
used a large canvas tent, a large paper box and a strnall 
air-tight wooden box constructed for such work. We _ will 
mele al this time - give «the detailed results, of , these. ex- 
periments but will indicate the lessons they taught. Detailed instruc- 
tions for the use of this substance will be found on another page of 
this report. (See index.) 
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We found that every aphis could be killed without the least injury 
to the foliage. Even though the experiments were conducted in 


both cloudy and bright, hot weather, not a leaf was injured in the 


whole series of tests. 

We used the cyanide in strengths varying from 0.10 grams per 
cubic foot of inclosed space up to 0.30 grams and while 0.10 gram 
killed practically all the lice, and, on the other hand, 0.30 did not 
injure we decided upon 0.20 gram per cubic foot as being the suit- 
able amount to use in practical work. 

The time of exposure was 20 minutes. 

Considering the fact that by a timely and persistent use of sprays 
and washes the aphis may be brought under control, I very much 
doubt if this treatment should be considered as a suitable remedy 
except in the case of very large owners or in company orchards 
where the expense of providing a complete fumigation outfit would 
be justified. Having the equipment already at hand it would cost 
‘about 41% cents per tree to treat a large orchard. 

Information rgarding fumigation boxes suitable for such work as 
this may be obtained from Professor Johnson’s work on fumigation 
published by the Orange Judd Publishing Co., New York. 

We also undertook a series of experiments with the use of the 
lime-sulphur and salt wash as means of destroying the egg during 
the winter. We sprayed a series of trees with this wash and 
modifications of it in the Experiment Station orchard and at Lo 
Lo. Subsequent examinations of the trees at Bozeman showed 
that while none of the eggs hatched on the trees that were sprayed 
they also failed to hatch on all the other trees in the same part of 
the orchard that had not been sprayed. We therefore felt that the 
experiment had taught us nothing. The Lo Lo experiment also 
failed to be of value for the same reason. 

During the past few days a bulletin from the Idaho Experiment 
Station, written by Proffessor Aldrich (Buletin No. 40) entitled 
“Winter Spraying for Aphis Eggs” has come to my desk. The 
bulletin gives in detail Prof. Aldrich’s experience in the use of seven 
different sprays used in the winter treatment of eggs of this aphis. 
The seven sprays are the following: 


I. Pure kerosene. 
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2. Kefosene ae, one-third kerosene. 

3. IXerosene emulsion, one-fifth kerosene. 

4. Sulphur and lime wash, 1-1-2. (One pound sulphur, one pound 
lime, two gallons water.) 

5. sulphur and lime, 1-1-4. 

6. Sulphur and lime, 1-1-8. 

7. Crude petroleum emulsion, Io per cent. strength. 

From the results of his experiments Prof. Aldrich drew the fol- 
lowing conclusions : 

“Crude petroleum could not be uniformly applied. The emulsion 
was very unstable, and the oil is much too thick to apply pure. No 
damage resulted to tie trees, but in many cases the eggs of lice 
were not destroyed. 

Pure kerosene scriously injured the trees to which it was applied, 
but killed all the eggs. 

Kerosene emulsion of one-third strength injured the foliage to 
some extent, though not very seriously; it did not kill the eggs with 
any uniformity. in one-fifth strength it did not injure the foliage, 
but was not at all effective in killing the eggs. 

Sulphur and lime did not injure the foliage in the least, however 
strong. In the 1-1-2 and 1-1-4 proportions it killed almost all the 
eves; it is a question whether the very few that hatched had not 
been missed by the spray. 

Of the seven kinds of spray used, the choice for commercial pur- 
poses would undoubtedly be No. 5, sulphur and lime in the I-1-4 pro- 
portion, or what is called the “Piper formula.” 

I-I-4 proportion is probably a successful winter treatment, it will be 
applicable only on small trees that can be closely examined and thor- 
oughly sprayed. 

In conclusion, we recommend that Montana apple growers make 
careful, conclusive tests of the 1-1-4 lime-sulphur wash as a winter 
treatment, and mean while place their main dependence on the use 
of kerosene emulsion and whale-oil soap or quassia-whale oil soap 
solution, spraying trees that are generally infested and dipping the 

He further concluded that while the lime-sulphur wash in the 
extremeties of limbs that are infested only at the ends of 
the branches. 

Formulae for these washes are given on a later page. (See index.) 
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THE FLAT-HEADED APPLE-TREE BORER. 


Chrysobothris femorata Fab. 


One of the most troublesome insect pests with which the Mon- 
tana fruit-grower has to contend, is an apple-tree borer, which in the 
larval stage is expanded and flattened near the anterior end, as shown 
in figure g, a, an appearance which has led to its being called “the 
flat-headed borer.” Besides attacking the apple, the borer has been 
recorded also on various other deciduous trees, among which are 
pear, peach, oak, maple, mountain ash, box-elder, hickory, chestnut, 
sycamore, horse chestnut, redbud and currant. Mr. F. H. Chittenden 
of the U.S. Dept: of Agriculture, from whose circular, (Gire? 32; 
Division of Entomology) many of the facts in this paper are taken, 
states that cherry, beach and white birch are probably food plants, 
while an unknown authority has stated that elm, tulip, and cotton- 
wood are also host-plants. 

Although not considered to be a pest of first class importance 
this species has been doing a great deal of damage in this state, par- 
ticularly in the Bitter Root valley, and there is an increasing demand 
for information concerning its habits and the means of controlling 
it. It has been particularly destructive on young orchard trees, gird- 
ling the trunk near the ground and killing the trees. The accompany- 
ing photograph (see Plate II], Figure 7) shows the manner in which 
many trees have been affected and killed in Montana. The only ex- 
planation the writer has to offer as to the cause for the rather unus- 
ual numbers of this insect, is that under the climatic conditions in 
Montana trees seem to be affected to a considerable extent with sun- 
scald, an affection which leaves the trees in an inviting and favorable 
condition for this insect. It has long been known that this insect 
prefers for a breeding place trees that have been previously weakened 
by some other cause. Observation has shown that trees which 
have been injured on the side exposed to the winter’s sun are often 
selected by the adult in depositing their eggs. 

Young trees are affected principally on the main stem close to 
the ground, but on old trees the borers work on any part of the tree 
except the smaller limbs and branches. 
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Like other members of the same family of beetles (Buprestidae) 
the adults are diurnal in habits and are most active during the heat 
of the day. By a close search in an infested orchard during the sea- 
son of the year whea the adults are out, one may find them basking in 
the sun on.the trunks of the trees and on prostrate logs. 


DISTRIBUTION AND OCCURRENCE IN MONTANA 


The flat-headed apple-tree borer is a native of North America 
insect. In spite of this fact, however, we believe that it is an in- 
troduced species in Montana. None of its principal food plants, so 
far as known, are native to the state, or if present, occur only spar- 
ingly, and moreover, its presence has been detected only in restrict- 
ed localities. We think it much more probable that the insect was 
brought into the state on some of the earliest shipments of trees 
from the older apple growing regions. 

It is a widely distributed pest throughout the United States 
east of the Rocky Mountains, and in southern Canada. 


al 


Figure 9. Flat-headed Apple-tree Borer. 
e a, larva; b, beetle; c, head of male; d, pupa 
—twice natural size. (Chittenden, Circular 
82, See, Series, Div, of Entomology U. S. 
Dept. of Agr.) 


Dib REST ORY: 


The eggs, which are pale brown and about one-eighth of an inch 
long, are laid on the trees during the hot summer months. One ob- 
server, Dr. Riley,-found them being laid from June to September, 
but our observations in Montana indicate that while a few beetles 
may be found on the trees later in the season the majority are out and 
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depositing their eggs late in June, and early in July. In about three 
weeks the eggs hatch and the young larvae bore under the bark, 
where they feed for three years, first just under the bark and later 
in the woody parts oi the stem. On young trees they most common- 
ly occur at about the surface of the ground as shown in the photo- 
graph above referred to. The location of the burrow may often be 
detected from the outside by the discoloration or slightly sunken 
condition of the bark. 

At the end of three years from the time the egg was deposited 
the beetle bores out from the pupal chamber which it constructed 
at the end of its larval life. The sexes-mate and the eggs are de- 
posited for the new generation. 


NATURAL ENEMIES. 


The downy wood-pecker which is so common in Montana and 
which is so often seen in our orchards, is the fruit-grower’s friend. 
Besides picking up miscellaneous pests it locates burrows of this 
borer and extracts them in considerable numbers. In the older 
orchards of Montana scarcely a tree can be found that does not bear 
the marks of wood-peckers, a large proportion of which are made by 
this species. 

METHODS OF -CONTROL: 


Borers as a class of pests are difficult to control. When once 
in a tree they cannot be reached with an insecticide. They may in 
many cases be removed by means of a sharp knife and a wire but 
their presence is not usually detected until a large part of the dam- 
age has been accomplished, and the injury done to the tree in re- 
moving the larvae may be greater than would be done if they 
were left to do their worst. It has been found, therefore, that clean, 
strong, cultural methods and the use of deterrent application on the 
trees, both of which are preventatives, constitute the best means of 
control. 

In the first place, in planting out a young orchard the trees 
should not be allowed to become weakened and so rendered liable 
to attack. Young trees in an exposed position should be protected 
against the strong rays of the winter’s sun. The alternate thawing 
and freezing on the exposed side of the trunk produces the condition 
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known to all as sun-scald, and makes typical conditions for the bor- 
ers. Dead or worthless trees should not be allowed to stand and 
become a menace to the healthy ones. It is a bad practice to have 
a brush pile made up of dead trees and prunings at the side of the 
field. Such piles should be burnt very frequently, for they soon 
become nurseries of pests. 

In a locality known to be infested with this borer it is often de- 
sirable to use deterrent applications on the trunks and larger limbs 
of both weakened and healthy trees. For this purpose, a number of 
substances have been recommended. Some use old newspapers as 
mechanical barriers placed about the base of the tree. 

Mr. Chittenden recommends that these papers be put on the 
trunk for about two feet from the ground up, and that above the pa- 
per a carbolated or akaline wash be applied. Wire netting is some- 
times used. d 

The paper and netting not only prevent the deposition of eggs 
but also prevent the escape of the beetles that emerge underneath 
them. 

Among the substances that may be used as washes to make the 
surface of the trees objectionable to the adult beetles and so prevent 
them from depositing their eggs are the following: 

I. A thick solution of whale-oil soap. 

2. Soft soap rendered thick by the addition of caustic soda or 
potash in solution. 

3. Either of the above washes would probably be made more 
effective by the addition of crude carbolic acid at the rate of one 
pint to ten gallons of the wash. 

James Good, 939 and 941 North Front Sstreet, Philadelphia, Pa., 
_ offers for sale a product known as Caustic Potash Whale-oil Soap, 
which of itself would be a good substance for this purpose. It 
should be diluted with sufficient water to make a thick fluent mass, 
and applied to the trunk and limbs of the trees to be protected. 
Such washes when not of a quality that makes them injurious to the 
hands, are sometimes applied by a man wearing old mittens or socks 
that are saturated with the wash. 
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THE PEAR-LEAF BLISTER MITE. 


(Phytoptus pyri Scheuten.) 


Though probably of European origin the pear-leaf blister-mite 
is now widely disseminated throughout the world, having been dis- 
tributed by the agency of traffic in nursery stock. It is sparingly dis- 
tributed in Montana, but where well established is a troublesome 
pest. 

NATURE OF INJURY. 

As the leaf-buds of affected trees unfold in the spring there may 
be seen red blister-lhke spots and blotches which in severe cases may 
involve practically all the surface of the leaf. At first the galls are 
more distinctly seen on the upper surface of the leaves but later in the 
season the spots turn brown, owing to the death of the tissues com- 
prising the blisters, when the affected spots become more apparent 
on the under side of the leaves. The blotches often take the shape 
of elongated patches one on each side of the midrib. 

In each blister, on the under side of the leaf, may be seen one 
or more minute holes that lead to the cavity of the blister and usu- 
ally visible only under a lense or microscope. 

Within these blisters composed of abnormal plant tissues, the 
mites live, feeding on the juices of the plant. Under the shelter of 
these galls they are very well protected, not only from wind and rain 
which might easily sweep them off, but also against insecticidal 
treatment. The tissues on the inside of the galls also furnish better 
facility for the mites to acquire nourishment than would the thicker 
layers of cells on the surface. The freshly formed galls are thick and 
succulent, but as they die and turn brown they shrivel and dry. 
Badly affected trees lose their foliage long before the normal time 
which must be an injury to the health of the tree. 


CELE Vrs 


The mites that produce these galls are very minute, being 
scarcely visible to the naked eye. Under a high power microscope, 
the body is seen to be elongated in form, about four times as long 
as wide, and has the appearance on the surface of being made up of 
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a large number of fine rings. There are four legs, all of which are 
placed at the anterior end of the body and though small they enable 
the mite to move rapidly. The head is made up chiefly of a conical 
snout within which are two lance-like jaws. To cover a linear inch 
about 150 mites placed end to end would be required. 


LIkE HISTORY: 


From the eggs which are laid in the galls by the parent mites 
the young hatch,-and, crawling out of the hole, go in search of an 
uninjured spot in the leaf. Then, boring through the surface they 
start new galls. The mites remain in the galls until the end of the 
season when they crawl to the buds and seek shelter for the winter 
under the scales. 

Some mites remain on the leaves.too long and are borne to the 
ground when the leaves fall. 


MEANS OF DISTRIBUTION. 


Of itself the mite cannot travel far. For distant dissemination 
it is dependent upon outside agencies and has doubtless been spread 
from country to country on nursery stock. Frem tree to tree in the 
same vicinity they may be carried on the feet of the birds, or blown 
by the wind on the leaves in the fall of the year: 


REMEDIES. 


The only vulnerable point in the life cycle of this mite is when 
it is secreted under the bud scales after the leaves have fallen. Prof. 
M. V. Slingerland found that the mite “can be nearly exterminated 
in a badly infested orchard by a single thorough spraying of the 
trees in winter with kerosene emulsion diluted with five to seven 
parts of water.” In all cases of treatment with a spray or winter 
wash, we recommend that no twigs or branches that have been 
pruned off be left on the ground. 

We recommend that the leaves from infested trees be gathered 
and burned and not allowed to blow about. 

Having learned from various fruit-growers of the state that they 
had not found the kerosene emulsion treatment to be satisfactory, 
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the writer undertook a series of tests ef the lime-sulphur-salt wash 
as a remedy. The experiments were conducted in the orchard of 
Mr. C. M. Allen of Lo Lo. I would here express my gratitude to 
this gentleman for many courtesies extended to me, both in connec- 
tion with these experiments and at other times. 

In the experiments Mr. Allen’s entire orchard of 190 trees was 
used and we feel entire confidence in the results we obtained. The 
spraying was done on April 21 and 22, the pear buds being swollen 
almost to the point of opening. 

In the various tests we used the following: 

Spray No.1: 


Pte ha 2s ta eo nols oa ae iene eae I pound. 
Sulph ite 5.c4n eke op cee ae rete eee I pound 
DALE hla Te tae eae Mate ie LEE I pound. 
NWiaibOie Sh CNet mech se petayiare ts eratencte re ec 4 gallons 
Spray No. 2 
ime “a, Pseeinec poe ene eas ee eee I pound. 
Sl PUGET onc Meera be eiets eee ere eee I pound. 
Waters tee wiia tn tracers chore east ere 4 gallons. 
Spray No. 3. 
Waa Sp lee eal e aenc we eehalace me telat omen YZ pound. 
Salo iattie eis 2 sn ote aon neers ie ic eae etree I pound. 
AVA ReD eite a atee aia maton a Cietocate ee taraite ls 4 gallons. < 
Spray No. 4 . 
Veatch eae seca Cae ree arene eee I pound. 
Wide isc alse omat els wnsscate eran eeten 8 gallons. 


Ten trees were used in experiment No. 4 (lime and water only) 
and ten trees were left unsprayed. The remaining trees were about 
evenly divided in experiments Nos. I, 2, and 3. 

The results of the tests were very satisfactory and seemed con- 
clusive. The mites were practically exterminated on all trees treat- 
ed with sprays 1, 2, and 3. The mites on the ten trees sprayed with 
No. 4 were, so far as we could determine, wholly uninjured. These 
trees and the ten left unsprayed were badly affected with the mites 
after the foliage expanded. 

Directly the other side of a barbed wire fence are more pear 
trees badly affected with the mite. The two pear orchards are really 


i? 
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but one, since Mr. Allen’s orchard was purchased and fenced off 
from the other larger one, the fence, in fact, passing diagonally 
7hrough one row. The trees on the other side of the fence were 
badly infested the following summer, thus giving us greater con- 
fidence in the efficiency of our treatment. 

It*appears that allof the first three sprays were equally effective 


Spray No. 3 %-1-4 contains only enough lime to cause the sul- 


phur to go into solution, thereby making the caustic ingredient of 
the mixture. The spray when ready to apply is clear and transparent 
instead of milky as is No. 2, which has an excess of lime. In spray 
No. 1, the excess of lime goes onto the tree merely as a whitewash. 
We are not prepared to say that there is not some benefit in having 
this excess of lime,and for the present we recommend the use of 
spray No. 2. We do not feel that the addition of salt in spray No. 1 


renders the wash of any more value. 


» 


In conclusion, we recommend, as a means of holding this mite 
in control, a thorough spraying with lime-sulphur-salt wash in the 
I-I-4 proportion, in the spring of the year before the buds open. 
Directions for the preparation of this wash will be found on another 
page of this report. (See index.) 
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GRASSHOPPERS. 


During the past three years a considerable amount of damage 
was done by grasshoppers in eastern Montana. An extensive territory 
was more or less affected, in some localities the grasshoppers, being 


so abundant that there was no vegetation left. From this extreme 


there was every gradation down to no injury. During these three 
years the grasshoppers steadily increased and the seriously affected 
territory was extended. 

The injuries have been principally confined to the fenced and 


Se ee 


open ranges used by the stockmen in grazing cattle, sheep and horses, — 


but some damage was done to grains, cultivated grasses and alfalfa. 
We received reports also of damage to fruit trees and to garden 
crops. 

Coincidental with the appearance of the grasshoppers has been 
a series of years in which the rain and snowfall has been much below 
the average. Aside from any direct or indirect influence which this 
scarcity of moisture may have had on the unusual increase of grass- 
hoppers, it certainly very much shortened the crop of grass. While 
the amount of grass that the grasshoppers ate would have been 


missed even if there had been a full growth, it is certain that what — 


they took was more seriously missed on account of the scarcity of 
grass. 

Roughly speaking, the territory injured through the combined 
effects of dry weathe1 and grasshoppers may be said to be embraced 


in that part of Montana drained by the Yellowstone river east of the © 
town of Big Timber. Not only were the valleys of the tributaries — 


of the Yellowstone affected but the cross country as well. We also 


received reports of injury in other scattering localities. One report 


came through Townsend from the country northeast of that town 


and we were notified of injury on the range in the eastern part of — 


Madison county. 


One species, the yellow-winged locust, was very abundant in re- — 
stricted localities in and about the Gallatin valley. We also noted 


the big-headed grasshopper to be more abundant than in previous © 
years and in two instances the yellow-striped locust was found in 


great numbers in the edges of this valley. 


oe. a 
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INJURY NOT CAUSED BY THE ROCKY MOUNTAIN 
LOGUSE. 

Many persons have supposed the “old-fashioned” or Rocky 
Mountain Migratory Locust to be responsible for the losses in Mon- 
tana. Our investigations of the subject, however, show that no one 
species is alone the cause of the loss and the above species (Melan- 
oplus spretus Uhler) if present in the state at all is very rare. Dur- 
ing the five summers that I have been collecting in all parts of Mon- 
tana I have not captured a single example of this interesting species. 
Moreover, I learn by letter from Prof. Gillette of Colorado that he 
has had a similar experience, having been unable to find any speci- 
mens during a longer period in his state. 

In our various trips into the worst affected regions we found 
a fairly uniform state of affairs throughout. On the range two or 
three species, taken together, constitute a large proportion of the 
total number, though in restricted localities one or another species 
besides these was more abundant. The three most common species 
on the range were the Big-headed locust, (Aulocara elliotti), the 
Lesser Migratory locust (Melanoplus atlanis) and the Yellow- 
-winged locust (Camnula pellucida). In point of abundance the Big- 
headed grasshopper was the leading species of the three. The Less- 
er Migratory Locust was second in importance. It prefers the dryer 
uplands to the irrigated valleys, but in many cases it was found in 
great abundance in grain fields, particularly on the benches and in 
non-irrigated fields. 

The Yellow-winged Locust is more local in its distribution, 
often occurring in immense numbers in restricted localities and at 
times becoming very injurious to grasses and grains. 

We found the two-striped locusts to be common in practically 
all the cultivated fields that were injured by grasshoppers. This 
“species was particularly injurious to alfalfa, the succulent stems and 
eaves of this plant apparently suiting its taste. 


4 ie tials PORN. 
q All our particularly injurious species are alike in the main fea- 
aie of their life history. The winter is passed in the egg stage in 
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the ground. The eggs are about one-fifth of an inch in length and 
are deposited in compact masses or “pods” which are arranged ver- 
tically, or slightly inclined, just below the surface of the ground. 

In making the hole in the ground to receive the eggs, the female 
makes use of special organs at the extremety of the abdomen. Plac- 
ing the point of the abdomen against the ground the pointed organs 
work rapidly back and forth and as the hole is made the abdomen 
settles into the earth. When the hole is completed it is filled with 
the mass of eggs and a viscid frothy substance. 


Prof. C. V. Riley’s classic illustration of the process of egg- 


laying of the Rocky Mountain Locust, together with his description 
of the process, show that in that species the eggs are laid in four re- 
gularly parallel rows and that the number of eggs varies between 
20 and 35. He also found that two or three such egg-masses were: 
deposited by each female insect. 

The two-striped locust lays a larger number of eggs than this 
for we have counted as high as 62, in a mass, and two or three masses 
are deposited. The Big-headed Locust (Aulocara elliotti) probably, 
deposits only two masses. . 

In general the places most chosen by the females for the pur- 
poses of egg-laying are those at which the soil is fairly free from 
grass-roots, or other roots that would interfere with boring the 
holes. Such places are found on the sides of roads, in abandoned 
roads, among tall weeds, etc. When the mating season comes the 
adults of a species gather into colonies where they stay for the re- 
mainder of their life. As a result, the young are often found in the | 
spring of the year in more or less restricted localities. . 

In our investigations of the outbreak of grasshoppers in Mon- 
tana in 1903 we fornd that the Big-headed grasshopper paid little 
attention to where the eggs were laid; for miles and miles over the 
denuded ranges the females could be found performing this act. 


In the spring ot the year, in some species earlier than in others, 
the eggs hatch into very small nymphs which on close examination 
are seen to resemble adult grasshoppers, but there are no indications 
of wings. As they increase in size and molt from time to time, rudi- — 
mentary wings appear which increase in prominence with each molt 
until the last when with fully developed wings the insect is mature 
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and ready to lay eggs. While a few species of grasshoppers pass 
the winter as adults and a much larger number as nymphs, thereby 
making it possible te find some grasshoppers in the early part of the 
summer, it is a matter of common knowledge that they are niuch 
more commonly seen in August and September. This is not because 
there are more grasshoppers in the latter part of the season but be- 
cause when winged they are much more conspicuous than in the 
younger stages. 


. 


MONTANA’S MOST COMMON AND DESTRUCTIVE 
SPECIES. 


In the following paragraphs we present a few of the leading facts 
regarding the most common species of grasshoppers that we have 
taken in middle and eastern Montana. They are not arranged in 
the order of their importance except the first five or six. Not all the 
species discussed are of great economic importance but all are com- 
mon and liable to be observed by anyone. Since some of the species 
are not yet known by vernacular names, we have used the scientific 
name of all, but have given also the popular name when one is 
known. 

I am indebted to Prof. Lawrence Bruner of the University of 
Nebraska for valuable information concerning our species and for 
the determination o1 a large number of species including a part of 
those discussed in this paper. Dr. L. O. Howard of the Division 
of Entomology at Washington has also very kindly identified a num- 
ber of species for me. 


Aulocara elliotti Thomas. THE BIG-HEADED GRASSHOPPER. 


This grasshopper, in point of numbers, stands first in the series 
here discussed. While it has been mentioned as being injurious in 
various parts of the United States, it has never before been consider- 
ed a prime cause of devastation. It occurs throughout western 
United States and is a true grass-eating species. When viewed from 
above or from the side the head is large (see figure) and the tibiae 
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are bright blue; the antennae of the male are long. It occurs prin- . 
cipally on the range, in Montana, having seldom been found in ir- 
rigated valleys. 


Melanoplus atlanis Riley. THE LESSER MIGRATORY LOCUST 


This species is distributed throughout most of the United States 
and Canada and often becomes so abundant as to be injurious. In 
‘Montana we have found it in cultivated fields where it has occasion- 
ed considerable loss, and on the range where in association with A. 
elliotti1 it has been injurious. The tibae are usually red. The size and 
general appearance of the species are shown on the accompanying 
plate;.(Plate 1V, figures 1 and 2); 


Camnula pellucida Scud. THE YELLOW-WINGED LOCUST. 


It may be safely said that not a year passes in which this spe- 
cies does not become injurious in either one part or another of the 
United States, usually in the northwest. It feeds particularly on 
grasses and grain. In Montana it has been found to be local in its 
distribution and has been destructive on the range in only a few re- 
stricted areas. The under wings are yellow, the upper wings and 
general surface of the body are variable in color, between yellow and 
brown. 


Melanoplus bivittatus Say. THE TWO-STRIPED LOCUST. 


This is among the larger grasshoppers of Montana. It occurs 
throughout the greater part of the United States. It is especially in- 
jurious in cultivated fields and so far as our experience goes is 
practically the only species that has caused injury to alfalfa. The 
femora have longitudinal stripes and there are two yellowish stripes 
on the back. 


- Hippiscus neglectus Thomas. 


We found this grasshopper to be fairly common over the larger 
part of the affected territory. Its appearance is well shown in the 
accompanying figure. (Plate VI, figure 2.) 
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Spharagemon zquale Say. 

This grasshopper is often met with in the heat of the day, is 
a strong flyer and a difficult one to catch. In some places it was so 
common as to be somewhat injurious. 


Arphia tenebrosa Scudder. 

“This grasshopper fies with a clattering sound, often poises it- 
self in the air in the heat of the day, remaining in one spot with the 
wings rapidly vibrating. 


Chortuphaga viridifasciata DeG. THE GOAT-HEADED GRASS- 
HOPPER. 


This exceedingly variable species, found in the early part of the 
season, often assembles in colonies. It varies between bright green 
and. dull brown. 


Dissosteira carolina Pian. Lee, CAROLINASLOCUST: 


This grasshopper is the species known to most people as the one 
that poises in the air making a peculiar rattling or rustling sound, 
settling to the earth as the sound dies out. It occurs commonly along 
dusty roads and hct,gravelly places as along railroad tracks. The 
writer has often observed it to be abundant in various parts of 
Montana. 


Cordillacris occipitalis Thomas. 


This species occurs on the plains east of the Rocky Mountains. 
We have found it very abundant in eastern Montana. 


_ Melanoplus dawsoni Scudder. 


This species when mature has rudimentary wings which reach 
only about half-way to the end of the abdomen. The under side is 
yellow, with prominent black bands on the abdomen. It has been 


common in lowlands in the Gallatin valley and in the Yellowstone 
valley. é 
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Encoptolophus sordidus Burn. THE CLOUDED GRASSHOPPER 


Often met with in the field and somewhat resembles C. pellucida. 


Acrolophitus hirtipes Say. 


This grasshopper of striking appearance, is uniformly green 
throughout. It occurs in restricted localities, often in considerable 
abundance, where in contrast to other sombre-colored grasshoppers, 
it is quite conspicuous. 


INSECT ENEMIES OF GRASSHOPPERS. . : 


Grasshoppers have a large number of parasitic enemies and when 
the grasshoppers as hosts become abundant, their parasites, because 
of a plentiful supply of food, become numerous also and soon gain 
the mastery over the hosts. This balancing process is continually 
active. While we cannot say positively what is the cause of the ap- 
pearance in Montana of grasshoppers in unusual numbers it is prob- 
able that parasites as a direct or indirect cause have had a great 
influence. 

Various correspondents have called our attention to the pre- 
sence of minute red spots on the bodies of grasshoppers. These red 
spots are the bodies of a red mite which occurs commonly through- 
out the state, and which doubtless does some good in preventing the 
undue increase of grasshoppers. They have often been mistaken for 
eggs of parasites but there is no reason for confusing the two, since 
the eggs of parasitic flies are white. 

In every part of the grasshopper affected sections of the state that 
we visited in the summer of 1903 we found dead bodies of grass- 
hoppers which contained maggots or larvae of a fly. Some of these 
were reared in the laboratory to the adult stage and the flies were 
sent to Dr. L. O. Howard for determination. He reported the fly 
to be Sarcophaga cimbicis Townsend. We are unable to state 
whether this fly killed the grasshopper or whether the larvae were 
merely feeding as scavengers on the dead bodies of grasshoppers 
that had died from cther causes. 

It was noticeable that a blister beetle or Spanish fly whose 
scientific name has not yet been determined was very abundant 
throughout the Yelowstone valley from Columbus eastward. We 
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received a few letters notifying us that these beetles had been in- 
jurious to garden plants and other plants of value. ‘This species and 
various other of the same family (Melodidae) are well known to be 
very beneficial in the larval stage as destroyers of the eggs of lo- 
custs. In brief their life history is the following: In the latter part 
of the summer they deposit their yellowish colored eggs in the 
ground, each female producing four or five hundred eggs. The eggs 
hatch in about ten days into long-legged larvae. These larvae are 
very active and they run about over the ground search- 
ing for eggs of locusts, finding an egg pod they enter 
it and begin devouring the eggs. It is said that if two 
larvae come upon the same egg-pod a deadly combat oc- 
curs, resulting in the death of one or the other, leaving 
the successful contestant sole owner of the store of food. As the 
larva feeds and grows it molts from time to time producing remark- 
able changes, until in place of the long-legged larva there is one 
with short legs and rudiamentary mouth parts. The mature beetle 
appears again the next spring. 

Besides the enemies we have mentioned, which are among the 
most important, are many others which, taken together, doubtless 
do much to reduce the number of grasshoppers. 


REMEDIES. 


The remedies that have been devised in the various parts of the 
country are not adapted to the conditions we find on the grasshop- 
per-ridden ranges of Montana. They apply much better to the agri- 
cultural fields of the middle west states, but some of them may be 
used effectively in the agricultural valleys of this state. We give 
below a few remarks regarding the most important remedies that 
are known, leaving the farmer to select for himself the one most 
suitable for his conditions. 

Ploughing.—Late fall or early spring ploughing is the best of all 
artificial remedies. It is practiced for the purpose of destroying the 
eggs and it follows that the eggs must first be located. In our re- 
marks regarding the habits of grasshoppers we have called atten- 
tion to the fact that in the breeding season the grasshoppers accumu- 
late in more or less restricted areas and that the eggs are laid in 
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these areas. The observant farmer will locate these patches and 
by ploughing deeply will place the eggs so far under the soil that 
when the young hatch they will be unable to reach the surface. Even 
the young hoppers, when very small, may be turned under in the 
same manner. 

Where ploughing cannot be resorted to, a thorough harrowing, 
especially with a disc harrow, will result in the destruction of a 
large number of the eggs by crushing some and exposing others to 
their numerous enemies and to frosts. 

Burning.—When the grasshoppers are young and travel slowly 
they may be killed on or near the locality where they hatch by 
covering them with a thin layer of straw and then burning it. 

In some sections of the west where crude petroleum can be ob- 
tained at small cost it is sometimes employed in the form of a spray 
as a remedy against young hoppers. This oil kills by contact but 
additional effectiveness can be secured by. setting fire to the oil 
on the ground. 

Bandages.—Some property owners in Montana have suffered 
injury to their fruit trees by grasshoppers. The young may be pre- 


vented from climbing the trees by bandaging the trunks with cot- 
ton batting, axel grease or some other adhecive substance. As the 


grasshoppers acquire wings they may fly into the trees and in such 
cases relief may be secured by the use of poisonous sprays. 
Hopper-dozers.—Hopper-dozers are metallic pans of any con- 
venient dimensions which are partly filled with kerosene oil and 
drawn about over the field for the purpose of catching the partly 
grown grasshoppers. Many of the insects after hopping into the 


Fig; 10 Hopper-dozer, after Riley. 
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pans and getting covered with oil jump out again but these are in- 
variably killed. The back of the pan is extended vertically by means 
of a strip of cloth or canvas supported by upright stakes. See Figure 
10. In large fields several hopper-dozers are sometimes attached in 
series by means of a long pole and drawn by two horses, one at each 
end of the pole. ‘Iwo horses attached in this way are much better 
than one in the middle of the pole because they tend to gather in the 
grasshoppers rather than drive them away: 

The Artificial Use of Diseases.—Under such conditions as occur 
on the Montana ranges, where the greater part of the injury by grass- 
hoppers has been done, the artificial use of deadly diseases is an at- 
tractive subject. It we were able to propagate and distribute a 
disease which would be communicated from one insect to another 
and so extended over large areas, the solution of the grasshopper 
problem would be reached. Various experimenters in the United 
States have made careful tests of such diseases but thus far very few 
encouraging resulis have been secured. 

Realizing that the artificial use of diseases, though offering 
small hope of success, constituted the only hope, the Experiment 
Station through this department made a careful test of what has 
been called the South African grasshopper fungus disease. A sin- 
gle tube of this disease from Africa was very kindly given me by 
Prof. C. P. Gillette of Fort Collins, Colorado. Cultures on potato 
were made and distributed to about 300 applicants in the state. We 
also made careful laboratory tests on caged grasshoppers of various 
species, but so far as we are informed not one grasshopper was kill- 
ed either in the field or laboratory test. The various other entomolo- 
gists also failed to get results of decided value. We feel, therefore, 
that until something entirely new in the form of a disease is known, 
we will still have to wait for Nature to take her course, except where 
it is possible, in restricted areas, to use some of the other remedies. 


CRIDDEL MIXTURE: 


The substance known by this name has lately come into favor 
as a grasshopper remedy in some parts of the United States. It 
was first brought to public attention by Dr. James Fletcher, govern- 
ment entomologist of Canada, who, at the meeting of official entomo- 
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logists at Washington, D. C., 1903, stated that it had entirely re- 
placed the cumbersome and inadequate hopper-dozer. It is made 
as follows: Take cone part of Paris green, two parts of salt and 40 
parts of horse manure by measure. Add sufficient water to make the 
mass soft without being fluid. Distribute through the field to be 
protected in quantity proportioned by the number of hoppers. 

The material may be scattered from a wagon and because of its 
cheapness may be used ‘sparingly over fairly extensive areas. We 
recommend that it be given a very thorough test.around the edges 
of grain fields and other crops that may be threatened. We know 
of no remedy to recommend for use on the the ranges. 


THE COMMON TOAD* 


It is the purpose of this paper to call attention to the value of 
the toad to the fruit-grower, the gardener and farmer, to outline its 
habits and life history and to urge that it be protected against de- 
struction by thoughtless boys. 

At first thought an account of the toad may seem out of place 
in a report of insect life. It is entered, ltowever, on account of my 
firm belief in its great economic value as a destroyer of terrestrial 
insects, a large number of which are injurious to the interests of 
man. 

As will be noted, I have freely consulted and often quoted Mr. 
A. H. Kirkland’s paper that treats of this animal, published as a 
bulletin of the Massachusetts Experiment Station. His paper is the 
most valuable that has been published on this subject. 


PALSE IDEAS CONCERNING, LEE 2 @ Adm: 

Since before the beginning of the Christian area students have 
observed toads and written of their habits. Too frequently, however, 
-actual facts and superstitions have been confounded, with the re- 
sult that the early literature on this interesting and valuable batrach-_ 
lan is a queer medley of fact and fiction. 

For the sake oi brevity we will pass over this topic very briefly 
and omitting an account of the venomous character and medicinal 


*Bufo boreas 
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virtue, as well as many other equally ludicrous qualities attributed 
by the ancients of Furope to this harmless and humble animal, will 
touch upon certain beliefs that are now current in this country. 

Perhaps the creation of the imagination tliat 1s given more cred- 
ulity than any other, is, that to touch a toad will cause warts on 
the hand. Other beliefs that have been held in this country, (we 
hesitate to say that any of them are now held) are, that to ill a 
toad will produce bloody milk in cows; that a toad’s breath wiil 
cause convulsions in children; that a toad in a newly dug well will 
insure a good and unfailing supply sf water; and that a toad in a 
new made cellar wil. bring prosperity io the household, 

No less absurd than the above are the statements 
fiat we often see in the papers to the effect that some 
particular. section has been visited by toads that fell in 
a recent storm in such numbers as to be very abundant 
in the roads, on the sidewalks and over the entire surface of the 
ground. While it may not be an entire impossibility for a toad 
to be picked up by a tornado or cyclone, no one would accredit such 
an atmospheric condition with the power of selecting toads from 
among the other equally movable objects, or if other objects were 
taken into the upper air along with toads we might rationally predict 
that both classes of objects would be deposited in the same places. 

The explanation of the occurrence of toads in noticeable num- 
bers is usually to be found in the fact that they have either hatched 
and grown to a sufficient size for migration in some nearby swamp 
or pond, or that adult toads are on their way to or from such near- 
by breeding places. It is well known that toads during the sunny 
hours of the day seek protection under stones, boards, bridges, in 
dense vegetation sr in the soft earth—in other words, moist, cool 
locations. For a short time after a storm, when the air is cool and 
the earth and vegetation are wet, the toads are known to venture 
forth even at midday as they do in the cool twilight hours of the 
evening and morning. 


Lib HISTORY AND HABITS. 


The toad in common with other batrachians, and like reptiles, 
spends the winter months in hibernation. In the early spring, when 
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the earth has become warmed, the toad emerges from its winter 
quarters, and, during the warm hours of the day, makes its way to 
some pool or stagnant water where it meets others of its kind. A 
little later, their shrill cry, the mating call, may be heard. The eggs 
of the toad and those of the frog may both be found in the same pool, 
the former in long slimy strings, the latter in irregular masses. In 
about four weeks the eggs hatch and the tadpoles, which at first 


are very small and very numerous, feed on the vegetable detritus 
and slime which are found on the bottom of the pond and attached 


to weeds, sticks, etc. 

The tadpole has become full grown and has transformed to a 
very small toad by about the first of August, in this climate. The 
young toads leave the pond and scatter in all directions, keeping out 
of sight because of their sensitiveness to heat except after showers 
when the earth is cool and damp. 

Kirkland states that he removed 1279 ova from one average-sized 
female which had already commenced laying. This statement indi- 
cates great powers of multiplication in this animal. We have ob- 
served, however, that a large proportion of the tadpoles never mature 
into toads. 

For hibernating quarters the toad makes use of cavities under 
rocks, in cellars, in rubbish heaps, ete. 

Both in summer and in winter the temperature of the amphi-— 
bian and reptilian body is about that of the surrounding air or water. 
When the surrounding medium goes below certain temperatures, 
the animal becomes torpid, stiff and may even freeze without injury. 
If brought into a warm room.such an animal soon becomes active 
as in the summer cnly to return to the same stupor when returned 
to the cold. That the physiological state of hibernation is not de- 
pendent alone on a fall in temperature is shown by the fact that the 
many animals go into hibernation long before the approach of cold 
weather and, further, by the fact that other animals hibernate in 
warm weather during the period that their appropriate food is 
scarce. Some animals, morever, are not aroused from their hiber- 
nating torpor by being brought into a warm atmosphere. 

When roughly handled, the toad sercets from the wart-like pro- 
jections on the back a milky fluid of a most offensive odor. That 
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this secretion is not objectionable to all animals is shown by the 
fact that hawks, owls, etc., include toads in their fare. 


PENGIH OF LIFE OF THE TOAD. 


European literature gives authentic record of a toad that lived 
36 years and was then killed by accident. Kirkland, in his paper al- 
ready referred to, records the results of his inquiry into this inter- 
esting matter in the following words: 

“Nearly every old New England homestead has one or more 
semi-domesticated toads whose age can only be conjectured. The 
writer has sought different parts of the state (Massachusetts) among 
families who have long resided on the places they now occupy, for 
some accurate information on this subject, and from a mass of state- 
ments, given in many cases with strong corroboratory details, there 
may be taken apparently veracious records of two toads that have 
occupied dooryards in two different towns for twelve and twenty- 
three years respectively. The histories of these toads have been 
given me by people of unqustionable veracity, yet I hesitate to pre- 
sent the records as facts, since from the evidence offered [ cannot 
feel positive that the identity of the toad in either case has remain- 
ed unchanged. There can be but little doubt that toads live to a con- 
siderably greater age than is supposed and we may hazard the 
opinion that many of them reach an age of at least ten or fifteen 


years.” 
FEEDING HABIES. 


Particularly in the dry climate of Montana, toads are seldom 
seen during the sun-lit hours of the day. That they occur here, 
however, is known to all observing people.. In the spring of the 
year they may be found in large numbers in ponds and pools. 

The toad takes only living, moving animal life as food. Dead 
food is rejected. Motionless living food is likewise rejected as has 
been observed by the writer and other authors. Insects that “play 
*possum”’ and remain motionless are not taken by the toad. 

Unlike the tongue of most other vertebrates that possess this 
organ, that of the toad is attached only at the anterior end where 
it is fastened to the floor of the mouth. It is coated with an adhesive 
substance that causes insects to adhere when touched by it. By a 
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very quick motion the tongue leaves the mouth, touches and picks 
up the food, and returns. So quick is the motion that the eye can 
scarcely follow it. 

While out on their foraging expeditions these animals show in- 
teresting traits. Mr. Kirkland observed eight good-sized toads 
seated under an arc light engaged in picking up insects, which, de- 
prived of their wings, fell from the lamp above. A physician in 
Malden, Dr. Charles Burleigh, observed that a colony of some half 
dozen toads made their abode under his piazza, and each summer 
night about eight o’clock went forth down the walk and into the 
street where they stationed themselves under an arc light. Here 
they fed upon the insects that fell from the lamp until the electric 
current was turned off when they returned to their accustomed 
shelter. From his observations, Mr. Kirkland concluded that under 
ordinary conditions toads feed continuously throughout the right 
except where food is abundant. He observed that in twenty-four 
hours the food consumed was equal to four times the stonrach 
capacity. ; 

It would be interesting to follow in detail the results of Mr. 
Kirkland’s examination of the stomach contents of 149 toads but we 
must abbreviate and summarize. 

Various investigators have shown, and it is a matter of common 
observation, that the toad takes pretty much any living animal food 
that crosses its path, provided it is not too large to be swallowed 
whole. It follows then that in various parts of the country the diet 
of the toad will be determined largely by what are the common in- 
sects found on the ground and low-growing vegetation, where the 
toad can reach them. The following table by Mr. Kirkland shows 
the results of the examination of 149 stomachs contents, in Mas- 
sachusetts. Were such a study to be made in Montana the gener- 
al character of the food would be the same but in detail it would 
be very different. 


Unidentified material ..../..7.. 5 per cent. a 
Gravelaticcn acs ee eee ee be cretion I° percent. 
Vegetable detritte i: ces eee I per cent. 
NVKOR INS: P3ae A. crite eet 6S oJ spermecenns 


Snails .23 425 ete oe ene 1 per cent: 
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SNS i GA? aha hiwi'e' seg pe och ac 2~pericent: 
! Drip TIOO Gs tid a ara Wis eisa vids vis ew 10 per cent. 
. 0 So Sa eer 2 Der, cent, 
| Grasshoppers and erickets ........ siner cent: 
ea ARNE tah Ray ooo eae oaiel dc SRO IG per cent: 
: Rian ye are ale a: Gea ald bois s gv = RO eDeE Cewt: 
- GAIAM Gh. au lsthae oe he cweiaies sé 6 per cent. 
1 PION MAEERIES ei): 3.2 sis, b Wie vs iele Wnlete 5 per cent. 
; ey UGierk ar Saga tants oS: Son bet. 5 per cent. 
= ROME SOMES Mohan ss eG tle ech ai. 0 I: per Cent. 
Ps Neg GON NC 3 RoE Se Oe a L percent. 
PeSCeWaneois-DeetleS)/.s. 42.1. Peper cent. 
4 MRM OEUCS fice orc. feat, oto 5 Syed is 27. Per cent. 
PMP VVOEINS 0. Sees ek ee eas 16% per Cent. 
* Ment ycaterpillars 2... 0 2. Seta Q per cent. 
* Muascellaneous laryae .... 2.2.65... 3 per cent. 


Total cut worms, caterpillars, etc. 28 per cent. 

The gravel and vegetable detritus were doubtless taken by 
accident in the rapid stroke of the tongue with which the food is 
taken into the mouth. It may, however, be of some value in grind- 
ing up the food, though it is not always found in the stomach. . Of 
the total food 98 per cent is animal and by far the greater part of 
this is insect life. 

_ In this brief account we will not discuss each of the items 
in the above table, but we would call attention to the large pro- 
portion of grasshoppers, ants, scarabaeids, click-beetles, weevils, 
_chrysomelids, cut-worms, tent caterpillars, and miscellaneous lar- 
_vae_all of which are for the most part injurious. 


hRibeaVOUNT OF FOOD THE TOAD EATS. 

When in the presence of abundance of food the toad eats a very 
large amount. Mr. F. H. Mosher of Massachusetts fed between 
thirty and thirty-five full grown celery worms to one toad in three 
hours time. Mr. J. E Wilcox, an employe of the Gypsy Moth Com- 
mittee of the Massachusetts State Board of Agriculture, before that 
committee was abolished and its work abandoned, fed to a toad 
of medium size twenty-four fourth molt gypsy moth larvae, all of 
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which were swallowed in less than ten minutes. Mr. Kirkland 
found in a single stomach the remains of twenty-seven myriapods, 
in another fifty-five army worms, in another sixty-five gypsy moth 
caterpillars and in another thirty-seven tent caterpillars. 

It is not possible to make even an approximate estimate of the 
financial equivalent of the, saving to crops brought about by the 
toad, but the foregoing facts are enough to remove any shadow 
of doubt that this humble animal is of great value to the gardiner, 
florist, fruit-grower and general agriculturist. 


THE TOAD SHOULD BE PROTECTED AND FAVORED 


The wanton destruction of toads by ubiquitous boys is known 
to all. It is not an uncommon thing for a party of boys to or- 
ganize an expedition to nearby ponds for the express purpose of 
killing toads. Dr. C. F. Dodge, published in the Worcester (Mass.) 
Evening Gazette, March 31, 1897, an account of finding in a sin- 
gle day two hundred dead or wounded toads on the shores of a 
pond on the grounds of Clark University. 

We should not blame the boys alone for this, the parents and 
school authorities are in a measure responsible for this worse than 
useless taking of life. Rightly trained and directed the boy can get 
more real pleasure, and at the same time a pleasure that is infinite- 
ly better for him, by observing the habits of toads and other animals. - 

The toad is as deserving of protection by legislation as are in- 
sectivorous birds. The asthetic, to be sure, is lacking, but the as- 
thetic side of the question is not the one that prompts us to enact 
laws that make it a misdemeanor to kill birds. It is the economic, 
and on an economic basis the toad is as deserving as almost any 
bird. 
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A MANUAL OF FRUIT PESTS WITH 
REMEDIES. 


In this manuai we purpose to present in condensed and easily 
accessible form the most essential information regarding the more 
wmportant insects and fungus diseases that have been recognized in 


the state or which are liable to appear at any time. It is our in- 


tention at an early Gate to prepare another manual similar to this 
but dealing with farm, garden and lawn pests. 

The reader should freely consult the index in seeking the in- 
formation he desires. All insecticides .and fungicides recommended 
are discussed at the end of this section, and formulae for their pre- 
paration are given. 

Unless the fruit-grower is confident that he knows the pest he 
is dealing with he should send examples to the Experiment Station 
for identification. 


INSECTS INJURIOUS TO THE APPLE. 


1, The Red-humped Apple Tree Caterpillar. 


Bright colored caterpillars with a red hump on the back, feeding 
on the foliage of apple. Seldom very abundant. 
Remedy.—Remove by hand or spray with an arsenical poison. 


2, Tent Caterpillars. 

Hairy caterpillars with a bright bluish stripe down the middle 
of the back. Living on wild and cultivated cherry and on apple in 
the spring of the year. They construct tents or nests in the crotches 
of limbs from which they venture and feed during the middle of 
the day. 

Remedy,—Remove the tent by hand, taking care to do so when 
the caterpillars are home. Under some conditions it is feasible to 


locate and destroy their eggs during the winter. The eggs appear 


as thickened bands cn small twigs. Individual eggs are cylindrical 


and in the cluster are placed on end, side by side. 


re 
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3, The Bud Moth. 


Brownish caterpillars with black heads, feeding in the opening 
buds of apple, pear, blackberry, raspberry, and other plants in the 


spring of the year. Sometimes very injurious to apple, destroying 


the fruit buds, and by eating out the terminal-growing shoots, caus- 
ing a bushy appearance of the side buds and giving the tree an un- 
natural appearance. 

Remedy.—Keep the buds coated with an arsenical poison in 
the spring of the year. 


4, Canker Worms. : 


Not yet found in Montana. Appearing soon after the foliage is 
expanded in the spring. Rapidly devouring the foliage or turning 


it brown. Whole orchards may be seen to be of a brown color at 


a distance, as a result of the attacks of this insect. When an in- 
fested limb is jarred the slender caterpillars, about three-fourths of 
an inch long let themselves down by silken threads, 


Remedy,—Spray promptly and thoroughly with an arsenical - 


poison as soon as their presence is first detected. In regions where 


they are suspected to be present it is well to keep the trees banded ~ 
with building paper and smeared with an adhersive substance which — 


may be watched in the spring of the year for the purpose of learning 
whether or not the wingless moths are ascending the trees to lay 
their eggs. A large proportion of the damage may be averted by 
the use of such bands. “Bodlime,”’ sold by the Bowker Insecticide 


Co., Boston and Cincinnati, is a good adhesive substance to use for — 
this purpose. Tar or printer’s ink may be used but are less sat- 


isfactory. 
5, The Codling Moth. 


The larva is known as the apple worm and infests a number of 
fruits, but is most injurious to apple and pear. It is probably the 
most important pest with which the Montana fruit-grower has to 
deal. 

Remedy.—Spray with Paris green, arsenate of lead or arsenite 
of lime after the petals have fallen, again two weeks later, again 
the first week in August. If it is not yet in your orchard, watch for 
its appearance by searching for wormy fruit among the wind-falls- 


, 
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and when harvesting the crop, and if the pest is found, begin spray- 
ing the next season. Do not bring to your orchards second-hand 
boxes from fruit dealers in town; it is against the laws of the state 
and you are liable to prosecution. Such a practice will almost sure- 
ly result in the establishment of the pest in your orchard. 


6, The Web-worm. 

Colonies of hairy caterpillars living in tents on fruit and shade 
trees in the latter part of the summer and early fall. Affected limbs 
are enclosed in nets and the leaves are brown. 

Remedy.—Remeove the caterpillars by hand. — r 


7, The Flat-Headed Apple-tree Borer. 

Fairly common on apple trees in western Montana. Prefera- 
bly attacks diseased or weakened trees and feeds in the larval stage 
in the trunk and larger branches, excavating irregular cavities 
under the bark and later boring into the deeper parts of the tree. It 
may often be detected by sunken or discolored patches in the bark. 

Remedy.—Not an easy insect to combat. Practice clean culture. 
Dig up and burn worthless trees that are infested. In some cases it 
is advisable to locate the burrow of the borer and dig out the grub 
by means of a sharp knife or wire or other suitable instruments, 
taking care not to injure the tree more than necessary, Use deter- 
rent washes. 

8, The Round Headed Apple-tree Borer. 

Large, legless borers in the trunks of apple trees near the 
ground. The anterior end of th body is of about the same diameter 
as the posterior part. 

Remedy.—Treat as for flat-headed borer. 

9, Apple Twig-borer. 

Small, cylindrical, mahogany-colored beetles about one-third of 
an inch long, boring holes in twigs of apple, pear, cherry and other 
trees and in grape vines. 

Remedy.—Prune off and burn infested stems. 

10, Leaf-hoppers. 

Small soft-bodied insects with sucking mouth parts, on the 
under side of the foliage of apple and other fruits. Another species 
is known on pear, still another on rose. 


252 MONTANA EXPERIMENT STATION. 
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Remedy.—Spray the under side of the foliage with kerosene 
emulsion early in the season before the insects acquire wings and 


are able to fly. : 
11, Buffalo Tree-hopper. 


Greenish or brownish three-cornered insects which make longi- . — 


tudinal slits in the bark of apple, laying their eggs in the slits. 
Remedy.—Prune off and burn affected twigs, practice clean 
culture, keeping out all weeds and unnecessary vegetation. 


12, Woolly Aphis of the Apple. 


May be detected by the whitish woolly masses on the water- 
sprouts at the base of the tree and on old scars on the trunk and 
limbs. The colony masses are made up of the bodies of the lice and 
cottony secretion produced by them. The most injurious form’ of 
the insect feeds on the roots of the trees. 

Remedy.—For the areal form use strong kerosene emulsion 
early in the season. [For the root form dig away the earth down to 
the roots and soak with hot water and return what has been removed. 


13, The Apple Leaf-aphis. 

Dark-green lice on the leaves of apple, causing them to curl. 
Common throughout the state. More abundant on young trees. 

Remedy.—When only a few terminal branches are affected, dip 
the affected parts into a pail of kerosene emulsion. One part in nine 
of water, or whale-oil soap solution, one pound in eight gallons of 
water. Early in the season it is well to single out individual affect- 
ed trees tnd spray with one of the above solutions. . 


: 14, The San Jose Scale. 


An insect which has caused great destruction in the United 
States but which would probably be much less injurious in Montana. 
Minute circular scales on the bark of practically all our common fruit 
and shade trees. When abundant, giving the trees the appearance 
of being coated with a layer of ashes. 

Remedy.—Spray with lime, sulphur wash when trees are dor- 
mant. 


ot 


15, The Oyster-shell Bark-louse. 


Brownish scale insects, one-twelfth of an inch long, elongated 


ita 


ie SN ad 
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in form, occurring on various plants but mostly on apple, on which 
it is most abundant at the ends of the twigs. 

Remedy.—Watch for the exceedingly minute whitish larvae 
early in June and when they appear spray with kerosene emulsion, 
one part in nine of water. Repeat in a few days if more larvae are 
seen. 

16, Putnam’s Scale Insect. 

This insect occurs sparingly in western Montana. Resembles 
the San Jose scale, being a degraded form of life that lives under 
a very inconspicuous scale closely adhering to the bark. 

Remedy.—lIf necessary to treat for this, wash with strong whale 


oil soap solution while the trees are dormant. 
4 


17, The Scurfy Bark-louse. 


A white scale insect on the bark of apple, pear, currant and 


other rosaceous plants. 


Remedy.—Watch for the young to hatch early in June and 
spray with kerosene emulsion, one part in nine of water. If neces- 
sary spray again ten days later. 


18, Mealy Bug on Apple and Pear.* 


Occurs in the vicinity of Missoula.. White cottony or mealy 
masses around the buds in the spring. Found in the winter under 
the scales of bark. Has been reported as injurious to young trees. 

Remedy.—Use whale-oil soap or kerosene emulsion as strong as 
the trees will stand. In the winter search for and destroy the cot- 
tony masses on the trunks of the trees, using whale-oil soap as 
a wash. 

19, Ants as Fruit Pests. 

We have received reports of ants as being injurious to young 
friut trees, building their mounds at the bases of the trees and eating 
off the bark and girdling the trunk. We have also known ants to be 
injurious to apple trees by gnawing the buds in the spring of the 
year. . 

Remedy. 
from one to five or six tablespoonfuls, should be enough. This sub- 
stance must not be put close to the trunks of apple trees. 


Pour bi-sulphide of carbon into the colonial mounds; 


*Phenacoccus sp. 
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20, Grasshoppers. 


Young grasshoppers sometimes crawl up the trunks of trees and 
devour the foliage. Later when they acquire wings they tly into the 
ETees: 

Remedy.—Spray the foliage heavily with arsenate of lead. To 
prevent the young from ascending the trees; tie belts of cotton about 
the trunk or smear printer’s ink or some other adhesive material 
on a band of paper on the trunk. 


21, The Clover Mite. 


Giving the leaves of apple and other trees a whitish devitalized 
appearance. In the fall of the year and during the winter masses of 
very minute reddish eggs may be found on the trees, particularly 
in the crotches. The mites sometimes become annoying on lawns 
and in dwellings by crawling through the windows. 

Remedy.—Spray affected trees with the 1-1-4 formula of lime- 
sulphur wash in the fall or early spring, while the trees are bare of 
leaves. Spray with kerosene emulsion to destroy: the pest in the vi- 
cinity of the house. 


INSECTS INJURIOUS TO THE PEAR, 


22, The Pear-leaf Blister-mite. 


Generally distributed in Western Montana. Causing thickened 
reddish spots and blotches on the leaves of pear; later in the season 
the spots die and turn brown, sometimes causing the foliage to drop 
prematurely. Serious on individual trees but does not spread very 
rapidly. 

Remedy.—To prevent spreading, gather and burn the fallen 
leaves from invested trees. Spray in the spring before the buds 
open with the 1-1-4 lime-sulphur wash. 

23, The Pear Slug. 

Injurious to the leaves of pear, plum and cherry. Slimy slugs 
on the upper side of the leaves, eating off the surface parts, leaving 
the under surface and the network of veins, which later turn brown, 
giving the parts of the tree affected a brownish appearance. 

Remedy.—Spray with arsenical poisons or dust or spray with — 
hellebore. 


MONTANA EXPERIMENT STATION. 255 


INSECTS INJURIOUS TO CHERRIES. 
24, The Cherry Aphis. 


A dark colored aphis on the under side of the leaves of cherry. 
Common in western Montana. Occuring throughout the state. 
Remedy.—Treat as for apple-leaf aphis. 


INSECTS INJURIOUS TO THE PEACH. 


25, The Peach Tree Borer. 


Primarily a peach pest, but attacking also cherry, prunes and 
plum. Boring in the trunks near the ground, causing characteristic 
gummy masses to exude on peach trees. The injury is most appar- 
ent in the spring. ; 

Remedy.—A difficult pest to control. Keep the trees well fed 
and in a healthy growing condition. Prof. Slingerland has recom- 
mended the use of gas-tar smeared on the trunks to prevent the 
moths from depositing their eggs, and in combination with this the 
digging out method to destroy such larvae as gain access to the trees. 


26, The Peach Twig Borer. 


Though not yet found in Montana, it may turn up at any time. 


Reddish pink caterpillars boring in the young tender twigs of peach, 
. plum and prune in the early spring, later feeding in the fruit near 
the pit. : 
Spray with strong kerosene emulsion in the winter. The oil de- 
stroys the worms by penetrating into the holes. 


INSECTS INJURIOUS TO PLUMS AND PRUNES. 


27, Plum Gouger. 

Small beetles, about a quarter of an inch in length, of a leaden 
gray color with a yellowish head and thorax, eating pinholes in 
growing plums. The larva of grub feeds in the pit, later eating its 
way out through the pit and flesh of the plum just as the fruit ma- 
tures. Attacks only American varieties. 

Remedy.—Jar the trees early in the morning or in the evening 
when the trees are in bloom and the fruit is setting, catching the 
beetles that drop on a sheet spread underneath. A few beetles are 
able to do a great damage. Prof. Gillette found that a single female 
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lays as many as 450 eggs. Gather and destroy all the stung plums 
before the grubs escape. Spray heavily with arsenate of lead te- 
fore the blossoms are out. 

28, The Plum Curculio. 

The beetles make a crescent-shaped slit on the fruit of the plum. 
The larva feds in the young fruit causing it to drop. Said to be in 
the Bitter Root valley. 

Remedy.—Spray thoroughly with arsenical insecticides before 
the leaves open. Jar the trees in the early morning catching the bee- 
tles on canvas or a sheet and destroying them by burning or cruch- 
ing. Promptly gather and destroy fallen fruit. 

29, Plum Aphis. 

Numerous pale-green lice on tender shoots of plum. Common 
in Montana, sometimes injurious. 

Remedy—Treat as for apple aphis, but use extra precaution as 
the plum foliage is much more liable to be injured by insecticides. 

30, The Box Elder Plant-bug. 

Sometimes very injurious to foliage and fruit a plum and 
prunes. Feeds primarily on box elder. Red and black bugs with 
a long, jointed snout 

Remedy.—Spray with kerosene emulsion to kill the young in- 
sects. It is sometimes necessary to remove neighboring box elder 
trees for the sake of doing away with the breeding place of the 
insects. 


INSECTS INJURIOUS TO THE STRAWBERRY. 


31, The Strawberry Leaf-roller. 

Generally distributed in Montana, and at times a destructive 
species. Feeds on strawberry, blackberry, raspberry and other 
plants. Rolls or crumples the foliage. Larvae small, greenish in 
color. 

Remedy.—After harvesting the crop, mow the vines, leaving 
them to dry. Then burn them. If there are enough vines to burn 
well first put some hay or straw over the field. If preferred vines 
may be sprayed with arsenate of lead after harvesting the fruit. 

32, The Tarnished Plant-bug. 

Common throughout the state. Native to Montana, feeding on 

many wild plants. About one-fourth of an inch in length, variable 
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in color, but Se marked with Dain: black and brown. Flies 
when disturbed. Most injurious in the spring of the year when they 
attack tender shoots and opening buds. Most commonly known in 
Montana as an enemy to blossoms and young fruit or strawberry 
and to young trees in the nursery row. 

Remedy.—It is not always easy to control this insect. When 
found on young fruit trees, jar them off in the cool of the day into 
some receptacle which contains kerosene oil. 


33, Strawberry Root Weevil.* 

Small hard beeties with an elongated snout which feed on the 
foliage of strawberries in the early summer The larvae feed on the 
roots and are very injurious. 

Remedy.—Delay the planting of the new crop until the westles 
have deposited their eggs. Keep the foliage coated with arsenate 
of lead in the early part of the summer. 


34, Strawberry Crown Borer. 


Small yellowish white grubs boring in the crown of plants dur- 
ing the summer. A species which though not yet recognized in Mon- 
tana is liable to be introduced at any time on imported plants. 

Remedy.—In a field that is known to be infested do not allow 
the plants to become very old but start a new bed at some distance 
from the old one; burn over the patch as for the strawberry leaf- 
roller. 


INSECTS INJURIOUS TO CURRANTS AND GOOSEBERRIES. 


~ 35, Native Currant Saw-fly. 

Pale-green larvae which appear in the latter part of June or 
early in July and very rapidly devour the foliage of gooseberry and 
current bushes. ‘he second brood appears about three weeks later. 
Shows preference for gooseberry. 

Remedy.—Dust the bushes with powdered hellebore or spray 
at the rate of one pound to a gallon of water. Be prompt in the 
treatment and do not allow them to defoliate the bushes. 

36, Currant Flies. 
Maggots feeding the fruit of the currant, causing here and there 


*Otiorhynchus ovatus Linn. 
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a berry to turn red prematurely; in severe cases causing the entire 
crop to fall to the ground. ; 

Remedy.—Either gather the fallen fruit frequently and destroy 
it, or, after all of the insects have dropped to the ground, turn with 
a plow a deep furrow of earth against the row, then with a rake or 
shovel smooth the earth down around the bushes so as to cover up 
the hibernating insects so deeply that they cannot escape. This 
should be done in the fall or early spring. 

37, The Currant Stem Borer. 

Larvae of a clear-winged moth, a near relative of the peach 
borer, which makes burrows in the currant canes, sometimes becom- 
ing very injurious. 

Remedy.—Watch the currant bushes in the early part of the 
summer about the time the fruit is, setting and cut out and burn 
affected canes which may be detected by the yellowish color or 
wilted condition of the foliage. 

38, Currant Leaf-hopper. 

Minute whitish insects on the under side of foliage of currant 
in the early part of the season. Later they acquire wings and have 
pinkish markings. 

Remedy.—Spray the under side of the foliage with kerosene . 
emulsion, one part in nine of water in the early part of the season. 

39, The Currant Aphis. . 

Green lice on the under side of currant leaves, causing the leaves 
to turn reddish in color and to have an irregular surface. 

Remedy.—Spray with kerosene emulsion or whale-oil soap solu- 
tion. This spray kills only by coming in contact with the lice, there- 
fore direct it against the under side of the leaves. 

40, Currant Thrips. 

Minute reddish insects of elongated form which cluster on 
the tender buds and blight them. 

Remedy.—Pick off and destroy the affected parts. 

41, Currant Cottony Scale. 

Cottony masses on the canes of currant and gooseberry. 

Remedy.—Spray with whale-oil soap solution, 1 pound in 4 
gallons of water during the winter. In gardens where it is .possible 
wash off the cottony masses with a strong stream of water. 
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42, The Gooseberry Fruit-worm. 

A near relative of the codling moth which feeds in the goose- 
berry fruit, causing it to prematurely turn color and later to drop 
off. Several berries are often bound together. Common in the 
fruit-growing sections of the state. 

Remedy.—Carefully go over the bushes and pick off the affected 
berries and destroy them before the worms leave. Do this at least 
twice in the season. 


FUNGUS DISEASES. 


1, Black Spot, or Apple Canker. 

This is peculiarly a northwest disease and attacks only the ap- 
ple. It is said to occur in western Montana. The disease is confined 
to the bark and produces characteristic brownish or nearly black 
spots. The spores are distributed during the early fall. 

Remedy.—Under some circumstances relief may be secured by 
cutting out the affected parts. Since the disease spreads from No- 
vember Ist to February Ist, it is evident that trees should be coated 
with a fungicide during this period. On account of frequent storms 
however, it would be difficult to keep a fungicide on the trees. 

2, Crown Gall. 

Various plants, including apple, almond, apricot, blackberry, 
cherry, chesnut, English walnut, grape, peach, pear, plum, raspberry, 
and poplar are affected with abnormal growths on the roots which 
have been called crown-gall. These galls vary from a size as big 
as a fist or larger down to very small excrescences on the fine roots. 
Whether or not all of these trees are affected with the same organ- 
ism is not clear. A serious trouble on apple in Montana. Irrigation 
seems to favor its development. : 

Remedy.—Do not plant affected trees. Examine the roots of 
all new stock and discard any that shows even the slightest sign 
of this disease. 

3, Apple Scab. 

Attacks leaves and fruit and sometimes also the twigs. Circu- 
lar smoky spots on the fruit which interfere with its development. 
Spots begin to appear when the fruit is about half grown. They 
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may be as large as a dime, but are usually smaller. On the leaves 
the fungus appears as dark olive green spots which do not have a 
distinct border line and occur mostly on the upper side fo the leaf. 

Remedy.—Spray with Bordeaux mixture three times and ammon- 
iacal copper carbonate (cupram) twice. First spraying of Bordeaux 
should be applied just before the blossom open, the second just after 
the petals fall, the third about ten or twelve days later. The two 
sprayings of cupram should follow the Bordeaux at intervals of two 
weeks. Bordeaux is not used in the last two sprayings since it 
causes the fruit to russet. 


4, Pear Scab. 


So similar to apple scab that no separate account is necessary. 
Remedy.—Treat as for apple scab. 


5, Pear Blight or Fire Blight. 


Attacking individual limbs of pear, and occasionally apple and 
‘quince also. Rapidly spreading until the whole tree may be in- 
volved. The foliage turns suddenly brown as if by fire and an ex- 
amination under the bark shows a fermented condition. This dis- 
ease is believed to be distributed by insects that visit the flowers, 
as well as by other means. 

Remedy.—Cut out the disease as soon as it appears and prune 
again whenever necessary. Always cutting below the point where 
the disease is reached. It is usually best to cut at least a foot below 
the point where the disease appears to end. 


6. Gooseberry Mildew. 


This troublesome disease usually appears in the spring upon 
the developing buds and leaves, first showing as a sparse cob-webby 
coating, which later develops into a denser white, powdery coating. 
The young berries are also attacked. A serious disease which very 
much interferes with the growing of choice foreign varieties. 

Remedy.—Spray with potassium sulphite at the rate of one- 
half ounce to one gallon of water, making the first application as 
soon as the leaves begin to unfold, repeating the operation at enter- 
vals of one to three weeks. The ammoniacal solution of copper car- 
bonate would probably be equally effective. 
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INSECTICIDES AND FUNGICIDES. 


Arsenate of Lead. 


This valuable insecticide is rapidly coming to the front as a 
safe and reliable arsenical poison. It can be applied to the foliage 
_in any desired strength without injury, and when applied remains 
through rain storms. Its white color may be detected on the leaves 
thereby serving as a guide in its application. It is made by the 
union of acetate of lead and arsenate of soda, both being soluble in 
water. It is no longer necessary for the user to make his own arsen- 
ate of lead for it is now being sold at reasonable prices by the Bow- 
ker Insecticide Co, Poston, Mass., and Wm. H. Swift, Boston, Mass. 


Paris Green. 


Paris green is an old, well-known arsenical insecticide. It was 
first brought to prominence in connection with the war that was 
waged against the Colorado potato-beetle in the western states be- 
tween 1860 and 1870 

In spraying with this substance a hot day should be avoided if 
possible, especially 1; it is desired to apply nearly to the limit of what 
the foliage will stand without injury. The water on the foliage soon 
becomes warmed and when warm dissolves the Paris green more 
rapidly, thereby resulting in injury to the leaves. 


Arsenite of Lime. 


The desire for a reliable and cheaper arsenical insecticide has 
led to the employment of a product resulting from the union of 
freshly slacked lime and commercial white arsenic. The propor- 
tions are: ; 


Commercial white arsenic...... I pound. 
Winolaekedolime (roh6 5 osu Serene 2 pounds. 
STE ET TS ASE SS mR ea 2 gallons. 


Boil together for twenty minutes to half an hour. As soon as 
the arsenic is dissolved it is precipitated by the lime as insoluble 
arsenite of lime. There is danger however that not all the arsenic 
will be precipitated out as it is difficult to tell when all has been 
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dissolved. For this reason the following formula is considered 
much more reliable: 


WW hte? arsenic. ese seis: 2 pounds. 
Salsodahs\s i nett ee eee 4 pounds. 
Water: 5, atin ohio merpecrnes ..2 gallons. 


Boil for about fifteen minutes or until all is dissolved, leaving 
a clear liquid. Add water enough to replace what has boiled away 
to prevent chrystalization of the arsenite of soda. A large quantity 
may be prepared at one time and kept asa stock solution to be used 
when desired. It should be covered to prevent evaporation and 
plainly labeled for it is a deadly poison. One pint of this stock 
is approximately equivalent to four ounces of Paris green. It shouid 
be used only in a solution in which lime is present for, as seen above, 
it is soluble in water. With lime it forms arsenate of lime which is 
the resulting product of the previous formula. It may also be used 
in connection with Bordeaux mixture, in which case Bordeaux mix- 
ture is used as a diluent in place of water. 

Counting the cost of the preparation of arsenite of lime it is not 
probable it will be found cheaper unless large quantities are to be 
used. In using this substance in preference to Paris green, however, 
one avoids the danger of purchasing adulterated goods. : 


Hellebore. | 


Hellebore has a narrow range of usefulness and is effective 
chiefly against saw-fly larvae. It kills by coming in contact with 
soft-bodied insects or by being eaten. It is usually dusted on the 
foliage either pure or mixed with twice its amount of lime, plaster 
or cheap flour. The foliage should be moist when it is applied in a 
dry form, otherwise it will not adhere. In Montana where the foli- 
age is almost perpetually dry, it would be better to apply it as a 
spray at the rate of one ounce to 2-4 quarts of water. Hellebore is 
not poisonous to man. . 


Kerosene Emulsion. 


Pure kerosene is fatal to almost all insects. It is extremely pen- 
etrating and enters the breathing pores of the insects and interfering 
with their breathing causes their death. Pure kerosene, however, 
is more or less injurious to plant life and for this reason has to be 
diluted in some way. Since it will not mix with water it is necessary 
to form an emulsion, and soap is usually used for this purpose. 

A good formula is: 

Ordisiaty bat ‘Soap ies a scmme er Y% pound. 
Ort water cic. .cne nee ete see 1 gallon. 
Kerosene <2 2.54... 2A due epee 2 gallons. aie 


~~ 
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The water is placed over a stove to heat and the soap shaved 
into it. When the soap is dissolved and the water has reachedd the 
boiling point the solution is poured into the kerosene and vigouous- 
ly churned for four or five minutes with a force pump the nozzle of 
which is directed back into the vessel. The mixture takes on a 
milky appearance and on cooling becomes jelly-like. This is the 
stock emulsion and if properly prepared will keep for a considerable 
jength of time, but should be diluted when used. 


Whale-oil Soap. 


Whale-oil soap, more correctly known as fish-oil soap, is of 


great value as an insecticide against certain classes of insects par- 


ticularly scale insects. Some species of plant lice which fail to suc- 
cumb to an application of very strong kerosene emulsion are readi- 
ly killed with a solution of whale-oil soap. An example is the louse 
so commonly attacking spruce trees in Montana causing cone-like 
galls on the twigs. 

Ordinary foliage will not safely- stand a stronger solution than 
one pound in four gallons of water. Most plant lice are readily kaill- 
ed by 1 pound in 6 gallons of water. If a good whale-oil soap can- 
not be obtained a substitute may be made by the following formula: 


Concentrated Me win wc Po ous 3% pounds. 
WAN OT Stites ores Sw ths ey eee 8 gallons. 
HS Olde eis oan oe es Bee a tas I gallon. 


Dissolve the lie in boiling water and add the oil to the solution 
still boiling. Continue to boil for two and a half hours and then 
allow it to cool. The fish-oil can be obtained in eastern markets and 
beyond doubt it would be cheaper for the fruit-grower to make his 
own soap provided he intends to use a considerable ces 


Lime-Sulphur-Salt Solution. 


This insecticide is used chiefly as a means of destroying the 
San Jose scale, but is of great value also as a remedy for many other 
pests. Though various formulae have been given for the preparation 
of this wash, the active caustic principle is the same in all. The 
caustic ingredient is produced by the union if the sulphur and lime. 
In part two of Bulletin 56 of the Washington Experiment Station by 
Prof. C. V. Piper and R. W. Thatcher it is shown by accurate chem- 
ical processes that, practically speaking, one part of lime causes two 
parts of sulphur_to go into solution and that the presence of salt in 
the solution does not influence the action of the sulphur and lime 
upon each other. {t follows then, that if a greater proportion of lime 
is used, the excess goes onto the tree merely in the form of a white- 
wash, and if the salt has any value it is purely a mechanical one, for 
salt in such a small proportion is valueless as an insecticide. We 
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are not prepared to say that there is not some benefit to be derived 
from the presence of the salt and the excess of lime and for the pre- 
sent we recommend the formulae given below. We suggest, how- 
ever, that fruit-growers make more careful tests of the wash with 
the salt omitted and with the sulphur and lime in the proportion of 
1 to 1. It will, of course, be understood that a variation in the 
amount of water used in the formulae will result in making the wash 
more or less concentrated according as more or less water is used. 
The ingredients may be used in the following proportion: 


LATION. ny XSite. age ce eas ace Coen I pound. 
Sul phils t eee. aaneh. eee aA ee I pound. 
Sallis scene Spas ien ihn fut ioe veteecaer? % to 1 pound. 
Weal eit: to.2) Sieve ceeds 2 oo ete te 4 gallons. 


While we recommend the addition of salt under ordinary cir- 
cumstances, this substance is unnecessary in the treatment of pear- 
leaf blister mite, moreover, Prof. Piper found it to be unnecessary 
in treating for the San Jose scale. 

Slake the lime thoroughly in a vessel, which is to be used in 
boiling the mixture, then add the sulphur; boil at least for one hour 
using enough water to completely cover the sulphur and lime. Add 
the remainder of the water of the formula. ; 


Hyhrocyanic Acid Gas. 


This very deadly gas is coming into common use as a means of 
destroying many forms of insect life that cannot be controlled witi 
poisons or contact insecticides. 

The gas is a deadly poison to all animal life and in its use great 
care must be taken not to inhale it. It is prepared by the action of 
sulphuric acid and potassium cyanide. The potassium cyanide, 
again, is a deadly poison and a small quantity taken into the stom- 
ach will result in death. Potassium cyanide may be obtained from 
Roesler Hasslacher & Co. of New York City. 

The gas is used in different strengths for different purposes. 
The desired strength being obtained by taking a given quantity of 
the potassium cyanide and adding to it the required amount of sul- 
phuric acid. For fumigation of nursery stock the proprtions used, 
per each cubic foot of space inclosed are: 

Potassium cyanide, 0.25 grams. 

Sulphuric acid, 98 per cent. 

One-half more acid, liquid measure than cyanide. 
| Water, one-half more water liquid measure than acid. 

The following is taken from Johnson’s Fumigation methods: 

“The amount of cyanide necessary for any inclosure is determin- 
ed in terms of grams per cubic foot of space ineclosed To deter- 
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mine the exact amount of cyanide necessary to ft m+gate a room, car, 
ship or building of any kind the cubic contents must be accurately 
computed. As an example: a room 20 x 30 x I0 feet contains 6,000 
cubic feet of air space. To estimate the amount of cyanide ncessary 
for this inclosure mu!tiply 6,000 by 0.25; thus: 6,000 times 0.25 equals 
1500 grams. To reduce this to ounces divide by 28.35 as there are 
28.35 grams in an ounce; thus: 1500 divided by 28.35 equals 53 
ounces, the exact amount necessary for the inclosure. It is now 
easy to determine the amount of acid and water, as a half more acid, 
liquid measure, than cyanide, and a half more water than cyanide 
are used; thus: 53 divided by 2 equals 26.5, which added to 53 
equals 79.5 ounces of acid or practically 5 pounds liquid measure. 
Again 79.5 or practically 80, as we usually discard fractions, equals 
40, which added to 80 makes 120 ounces of water.”’ 

In liberating the acid the gas is first measured and poured into 
an earthenware dish, then the water is measured and poured into the 
acid. The potassium cyanide which-has been previously weighed is 
then added to the acid and water after every precautionary arange- 
ment has been made. If a room is to be fumigated, a bag contain- 
ing the potassium cyanide should be suspended directly above the 
jar with the string suspending it passing through a pulley. Then 
the operator from the door may release the string and allow the bag 
to settle into the jar. If the space to be fumigated is under a tent 
the cyanide may be dropped in from the hand. Close the door tight- 
ly or drop the tent quickly and leave the desired length of time. The 
room or the tent should be air-tight. The exposure usually employ- 
ed is thirty to forty minutes. 

Some horticulturists fumigate their green-houses a few times a 
year and are able by this means to keep down all injurious insects 
except the red spider. _ In fumigating mills, hotels, etc., it is neces- 
sary to have an arrangement for ventilating the rooms from the out- 
side. This may be done by attaching cords to the window sashes. 
After fumigation, such buildings must be allowed to ventilate thor- 
oughly before entering them. In fumigating buildings give an ex- 
posure of 1 hour to 24 hours. 

Bordeaux Mixture. 

We quote the following from Farmers’ Bulletin, No. 38, U. S. 
Department of Agriculture, prepared by Dr. Galloway: 

“All things considered, it is believed that the best results will 
be obtained from the use of what is known as the 50-gallon formula 
of this preparation. This contains: 

Weebl era. teetia 2 Sees ter teats «sashes 50 gallons. 
Sopper sulphate a..%..- >.< -.. 6: pounds. 
inslacked sities. tose es 4 pounds, 
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It has been found that the method of combining the ingredients 
has an important bearing on both the chemical composition and 
ithe physical structure of the mixture. The best results have been 
obtained from the use of the Bordeaux mixture made in accordance 
with the following directions: 

In a barrel or other suitable vessel, place 25 gallons of water. 
Weigh out 6 pounds of copper sulphate, then tie the same in a piece 
of coarse gunny-sack and suspend it just beneath the surface of the 
water. By tying the bag to a stick across the top of the barrel no 
further attention will be required. In another vessel slack 4 pounds of 
lime, using care in order to obtain a smooth paste, free from grit 
and small lumps. To accomplish this it is best to place the lime in 
an ordinary waterpail and add only a small quantity of water at 
first, say a quart or a quart and a half. When the lime begins to 
crack and crumble and the water to disappear add another quart or 
more, exercising care that the lime at no time gets too dry. Toward 
the last considerable water will be required, but if added carefully 
and slowly a perfectly smooth paste will be obtained, provided, of 
course, the lime is of good quality. When the lime is slacked, add 
sufficient water to the paste to bring the whole up to 25 gallons. 
When the copper sulphate is entirely dissolved and the lime is cool, 
pour the lime milk and copper sulphate solution together into a 
Barrel holding 50 gallons. The milk of lime should be thoroughly 
stirred before pouring. The method described insures good mixing, 
but to complete this work the barrel of liquid should receive a final 
stirring, for at least three minutes, with a broad wooden paddle. 

It is now necessary to determine whether the mixture is per- 
fect—that is, if it will be safe to apply it to tender foliage. To ac- 
complish this, two simple tests may be used. First insert the blade 
of a pen-knife in the mixture, allowing it to remain there for at least 
one minute. If metallic copper forms on the blade, or, in other 
words, if the polished surface of the steel assumes the color of cop- 
per plate, the mixture is unsafe and more lime must be added. If, 
on the other hand, the blade of the knife remains unchanged, it is 
safe to conclude that the mixture is as safe as it can be made. As 
an additional test, however, some of the mixture may be poured 
into an old plate or saucer, and while held between the eyes and the 
light the breath should be gently blown upon the liquid for at least 
half a minute. If the mixture is properly made, a thin pellicle, look- 
ing like oil on water, will begin to form on the surface of the liquid. 
If no pellicle forms, more lime should be added. 

If spraying is to be done upon’a large scale, it will be found 
more convenient and economical in every way to prepare what are 
known as stock solutions of both copper and lime. To prepare a 
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stock sotutien of copper Piatets: procure a barrel holding fifty gal- 
lons. Weigh out 100 pounds of copper sulphate and after tying it 
in a sack suspend it so that it will hang as near the top of the barrel 
as possible. Fill the barrel with water and in two or three days the 
copper will be dissolved. Now remove the sack and add enough 
water to bring the solution up again to the 50-gallon mark, previ- 
ously made on the barrel. It will be understood, “of course, that this 
second adding of water is merely to replace the space previously oc- 
cupied by the sack and the crystals of copper sulphate. Each gallon 
of the solution thus made will contain two pounds of copper sul- 
phate, and, under all ordinary conditions of temperature, there will 
be no material recrystalization, so that the stock preparation may be 
kept indefinitely. 

Stock lime may be prepared in the same way as the copper sul- 
phate solution. Prepare a barrel holding 50 gallons, making a 
mark to indicate the 50-gallon point. Weigh out 100 pounds of lime, 
place it in a barrel and slack it. When slacked, add sufficient water 
to bring the whole mass up to 50 gallons. Each gallon of this pre- 
paration contains, after thoroughly stirring, two pounds of lime. 

When it is desired to make Bordeaux mixture of the 50-gallon 
formula it is only necessary to measure out three gallons of the 
stock copper solution, and, after thoroughly stirring, 2 gallons of 
stock lime; dilute each to 25 gallons, mix, stir, and test as already 
described. One test will be sufficient in this case. In other words, 
it will not be necessary to test each lot of Bordeaux made from the 
stock preparations, provided the first lot is perfect and no change is 
made in the quantity of the materials used. Special care should be 
taken to see that the lime milk is stirred thoroughly each time be- 
fore applying. As a final precaution it will be well to keep both the 
stock copper sulphate and the stock lime tightly covered.” 

For trees in foliage use only 4 pounds of the blue stone to 50 
gallons of water. For tender foliage like plum, cherry, and peach 
use 3 pounds of blue stone to 50 gallons of water (Bul. 75, Oregon 
Exp. Station). 


Ammoniacal Solution of Copper Carbonate. 


We also take this description from Farmers’ Bulletin No. 38. 
“This preparation as now generally used, contains: 


i iecimer eres ties. scot coe aS « 45 gallons. 
Stone Agua ammonia: ...... 0. 3 pints. 
WO nper Gai DOMALeNy «cos osc sh nahass 5 ounces. 


The copper carbonate is first made into a thin paste by adding 
a pint and a half of water. The ammonia water is then slowly add- 
ed, and if of the proper strength, i. e., 26 degrees, a clear, deep-blue 
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solution is obtained, which does not become cloudy when diluted to 
45 gallons. 

The ammoniacal solution of copper carbonate being a clear li- 
quid its presence on the leaves, fruit, and other parts of the treated 
plant is not so noticeable as where preparations containing lime are 
used. 

In case it is desired to keep the strong solution as a stock pre- 
paration, the bottle or jug in which it is placed should be tightly 
corked.” 


Copper Sulphate. 

Copper sulphate (blue vitrol or blue stone) solution is some- 
times used in place of Bordeaux mixture. It is also used as a means 
of destroying the spores of grain smut on seed grain, but for this 
purpose formalin is considered to be better. 

For trees in a dormant state, use copper sulphate, 1 pound in 25 
gallons of water. For trees in foliage use copper sulphate, 1 pound 
in 250 gallons of water. 


Potassium Sulphide. 

This substance, also known as liver of sulphur, may be obtain- 
ed from almost any druggist. It is used in the proportion of one- 
half to one ounce in one gallon of water. A stock solution may be 
made as follows: 


PO TAS Iigy i uaees ye wie etree beak 32 pounds. 
SiLipinu he yee sae aie wee ome 37 pounds. 
Salli te hess Coe eerie et ionstaes 2 pounds. 
Wiiaitietrk voces speateiarcere ede wpabeeee 50 gallons. 


The potash, sulphur and salt are put into a large, metallic tub 
with a part of the water; the chemical action will make the mixture 
boil. Add the remainder of the water and set it away as a stock 
solution, covering it to prevent evaporation. Dilute with 99 parts of 
water before spraying. 


R. A.. COOLER 
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EXPLANATION OF PLATES 


(Photographed from Nature by R. A. Cooley except top figure 
of plate II, which was loaned by Prof. Slingerland from his bulletin 
on the bud moth, 147, Corn. Univ. Experiment Station.) 


BEATE: 


Fig. 1, Egg of the bud moth, greatly enlarged. 
2, The 5-spotted lady-bug, enlarged. 
3, Cluster of eggs of the 5-spotted lady-bug. 
4, Same. 
5, Larva of the 5-spotted lady-bug, about four time en- 
larged. 
Fig. 6, Base of apple leaf from below showing work of bud 
moth larva. The web and tubular retreat are indistinctly shown. 
Fig. 7, Full grown larva of the bud moth, about three times 
enlarged. 


PLATE Bt. 


Fig. at top, Apple twig showing work done by bud moth larvae 
early in the season. 
Fig. 1, Apple-leaf aphis on the under side of a leaf. 
2, Terminal apple shoots showing leaves deformed by ap- 
ple leaf-aphis. 


PUALE Yt. 


Fig. 1, Top view of Sarcophaga cimbicis Townsend, about 
twice natural size. 
Fig. 2, Same from side. 
3, Larva cr maggot of same. 
4, Pupa of same. 
5, Apple leaf-aphis, enlarged. 
“6, Eggs of apple leaf-aphis, about twice natural size. 
7, Root and base of trunk of young apple tree showing in- 
jury done by Flat-headed apple-tree borer. 
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PLATE IV. 


Lines indicate the length of the body from front of head to tip 
of wings or abdomen, whichever extends farther. 

Fig. 1, Lesser Migratory Locust, Melanoplus atlanis. Riley, 
female. 3 

Fig. 2, Same, male. 

“3, Big-headed Grasshopper, Aulocara ‘elliotti_ Phone) 
female. 

Fig. 4, Same, male. 


ig Boel Ds 


Lines indicate the length of the body from front of head to tip 
of wings or abdomen whichever extends farther. 

Fig. 1, Yellow-winged Locust, Camuula pellucida Scud, female © 

~ 2, same, sinale: 
3, Two-striped locust, Melanoplus bivittatus Say, female. — 
4, Same, male. 


ce 


“é 


PLALE Vi. 


Lines indicate the length of the body from front of head to tip 
of wing or abdomen whichever extends farther. 
Fig. 1, Melanoplus dawsoni Scudder, female. 
“2, Hippiscus neglectus ‘Thomas, temale. 
“« “3, Chortophaga viriditasciata DeG., female. 
4, Encoptolophus sordidus Burm, female. me 


PLAME Vil: 


Lines indicate the length of the body from front of head to tip 7 
of wings or abdomen whichever extends farther. 
Fig. 1, Spharagemon aequale Say, female. 
“2, Melanoplus spretus Uhler, female. 
“3, Arphia tenebrosa Scudder, female. ' 
“4, Acrolophitus hirtipes Say, female. 


PLATE VA. 


Lines indicate the length of the body from front of head to tip — 
of abdomen or wings whichever extends farther. 
Fig. 1 Dissosteira carolina Linn., female. 
“2, Cordillacris occipitalis Thomas, female. 
“ 3, Egg mass of M. bivittatus, about three and one-half 
times natural size . 
Fig. 4, Same with the surface removed. 
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THE ELM MEALY-BUG. 


Phenacoccus dearnessi King. 


While searching for cocoons of the codling moth under scales 
of bark of apple trees in Missoula in January, 1902, numerous cot- 
tony masses were found secreted under the scales and not visible 
except when the scales are picked off. These cottony masses con- 
tained the eggs and adults of a mealy-bug which I have referred to 
Phenacoccus dearnessi King. Specimens were sent to Prof. T. 
D. A. Cockerell, the American authority on these insects, and he 
iephed that it appeared to be this species and on comparing it with 
the descriptions his conclusion was found to be correct. 

On April 30th in the same vicinity in Missoula, numerous mealy- 
bugs, which later were found to be the same species, were found 
closely packed on elm buds which at that date were greatly swollen 
and about to open. See Fig. 1, 1. During the remainder of the 


F 


Fig. 1. The Elm Mealy Bug: 1, Mealy bugs at bases of buds of elm in 
Spring of the year, natural size; 2, adult female from beluw, enlarged: as 


Jeg of female, enlarged: 4, antenna of female. enlarged; 5, new!y hatched lar- 
va, enlarged; 6, egg, enlarged. 
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season of 1902 and in 1903 the species was commonly seen both on 
the apple and the elm at Missoula. 

On making inquiry I learned from Mr. C. F. Dallman, proprietor 
of the Missoula nursery that this insect has at times been so abun- 
dant on the limbs and trunks of elms as to cause the leaves to 
wither. From the foregoing it appears that while the insect was 
originally found on the apple at Missoula it is more particularly a 
pest of the elm and that on that desirable shade tree it is capable of 
becoming a_ serious pest. So far as the notes) item 
office show, we have, beside this mealy-bug, only one serious 
pest of elms in Montana. This is the aphis which lives on the 
leaves causing them to curl and become deformed. 


HISTORY OF THE SPECIES. 


Phenacoccus dearnessi was originally described by Mr. Geo. B. 
King. Mr. John Dearness collected the original specimens from an 
old hawthorne tree near London, Ontario. The species has not 
been heard of since Mr. King’s mention of it in Volume 33 of the 
Canadian Entomologist until this writing. 


A-RELAZED SPECIES. 


This mealy-bug is a member of the family of bugs scientifically 
known as Coccidae. To this family belong the true scale insects, 
soft scales, cottony cushion scale, the cochineal insect, and the lac 
insect. Altogether they form a very large and important group, 
there being upward of one-thousand five hundred species known to 
science. Another species in the same genus as the one that is the 
subject of this paper, has been injurious on maples in the eastern: 
part of the United States. This species (P. acericola King) has 
about three broods during the year and does its damage by sucking 
the juices out of the leaves. The cottony masses on the under side. 
of the leaves are conspicuous objects and where the insects become 
abundant they cause the leaves to become yellowish and sickly or 
drop off prematurely. The winter is passed by the young nymphs 
which secrete themselves in the crevices of the bark and there re- 
main dormant. In the spring becoming active again they crawl 
to the leaves. 
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HABITS OF THE ELM MEALY-BUG. 


We have learned but little of the life-history of the species found 
at Missoula but it is probable that it is similar to that of the maple- 
inhabiting species. However, it is plain from our observations that 
at least a part of the insects remain on the trun of the apple 
throughout the summer. In fact, though we were oitea in the orch- 
ard in Missoula where this insect occurred in 1902, trequently run- 
sting across clusters of the insects under the scales of bark, we did 
not in a single instance find any of them on the leaves. Occasionally 
we found the partly grown female insects crawling about the limbs 
and twigs but never attached and feeding except on the trunk. Un- 
der the scales of bark the insects were invariably found under the 
newly formed scales where the bark was of a light color and thin, 
- The habit of the females in the spring of the year to cluster 
about the buds of the elm as shown in the accompanying figure, is 
a prominent one though we did not detect any injury done in this 
way. As the female insect feeds and grows she produces a very 
light and soft cottony mass about herself which is pure white. On 
coming to maturity the insect deposits her eggs in this cottony 
mass. When the young hatch from the eggs they work their way 
co the surface and go off to find a suitable place to secure food. 


CONFUSED WITH THE WOOLLY APHIS. 


It is a well known habit of the areal form of the woolly aphis to 
settle on newly made scars on the trunks of apple trees taking their 
nourishment through the tender tissues to be found there. This 
mealy-bug was found affecting apple trees in the same manner. So 
similar are the cottony masses of the two insects that the writer 
«as able to be sure of the identity of the mealy-bug only by break- 
mg apart the flocculent matter and examining the bodies tlict- 
selves. 


DESCRIPTIONS. 


The male and female mealy-bug are very unlike in appearance. 
The male is very delicate and has long transparent wings, long legs, 
and long antennae. Its size is much less than that of the female 
which is about % of an inch long. With all secretions removed 
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the body of the female is yellowish in color. The legs and antennae 
are short and there are ‘no wings. The female walks very slowly. 

A technical description of the species is not given here but may 
be found on page 180, of Vol. XXXIII, Canadian Entomologisé, 
IgOl. 


REMEDIES. 

This pest may be controlled by the use of soap or kerosene 
washes applied to the trunks of the trees during the winter season. 
Its complete destruction will be facilitated by scraping off the loose 
euter bark before applying the wash. Kerosene emulsion and soap 
washes have been discussed in previous publications of this de- 
partment of the Experiment Station. * 


THE STRAWBERRY CROWN-GIRDLER.. 


Otiorhynchus ovatus Linn. 

The strawberry crown girdler was brought to the writer’s atten- 
{ion as a pest in Montana in the summer of 1899 and since that 
time has been the subject of much interest in this office. The econ+ 
cmic and biological features have been closely studied, but while 
we now make a report, it is not because we have learned all that 
we might on these subjects. More work might be done .on the 
evasive problems connected with the life-history and methods of con- 
trolling the insect, but having reached a point where recommenda- 
tions suggest themselves, it seems desirable to publish what inform- 
ation we have secured. We shall at the same time review the work 
of previous writers. 

During the summer of 1902 observations of considerable value 
were made on the natural history of the species both in the field 
and in the laboratory, and again in 1903 facts of some value were 
secured. During the past summer (1904) Mr. Burle J. Jones, a 
graduate of the Montana Agricultural College and a thorough stu- 
dent of entomology, was stationed by this office at Missoula for the 
purpose of collecting insects and observing the habits of certain 
pests. He was informed of the status of our knowledge of this 
insect and instructed to closely observe its habits in order to veriiy 
our previous notes and if possible to secure new facts. Because of 
the fact that we were unable to have Mr. Jones in the field early in 


MONTANA EXPERIMENT STATION. 131 


the season and to keep him there until the close of the season, we 
did not have an opportunity to determine the number of broods of 
the beetle nor the stage in which most of the insects pass the win- 
ter. Mr. Jones made the observations on the effects of spraying 
with, and dipping in, arsenate of lead, and very carefully studied the 
habits of the insects during the three and a half months of his stay 
at Missoula. 


rt 


GEOGRAPHICAL DISTRIBUTION. 

The strawberry crown girdler is an introduced species, having 
come to this continent in all probability from Europe. It is known 
to occur in Europe and Siberia. In the United States it has been 
found from the Atlantic coast west to the state of Washington. 
The most southerly points at which it has been recorded are Alle- 
ghany, Pa., and Santa Fe, New Mexico. Both of these points are 
just within the southern boundary of the transitional life-zone and 
it is probable that this beetle finds its southern limit at about the 
line between the transitional and upper austral life-zones. 

From the list of places given below, where the beetle has been 
recorded, it will be seen that though of foreign origin, this insect has 
become widely and generally distributed. Being entirely without 
wings it is dependent upon outside agencies for transportation ex- 
cept over such short distances as it can cover by walking. More 
will be said about the means of distribution in a later paragraph. 

The following is a list of the records of the distribution of the 
strawberry crown-girdler. 

Massachusetts, 1852, Henshaw. Cambridge, Mass., 1865, Hen- 
shaw. Cambridge, Mass., 1874, Henshaw. Wyoming, Mass., 1874, 
Wenshaw. Alleghany, Pa., 1875, Wickham. Detroit, Mich., 1878, 
Wickham. Hanover, N. H., 1880, Henshaw. Buffalo, N. Y. 1882 (?) 
Wickham. New York, 1884, Lintner. “Southern Michigan,” about 
1882 or 1883, Weed. Ottawa, Canada, 1884, Harrington. Iowa City, 
lowa, “not later than 1886,’ Wickham. Nova Scotia, 1889. Chica- 
go, Ill., t&88gWayne Co., Ohio, 1892. Quebec, Canada, 1892. [ndiana, 
1892. ‘New Jersey. Laramie, Wyoming, 1893, Wickham. Santa 
Fe, New Mexico, 1894, Wickham. Minnesota, 1895, Lugger. Mis- 
soula, 1897, Wilcox. Bozeman, Montana, 1899, Cooley. Helena, 
Montana, 1904, Cooley. Lake Washington, Wash., 1904, Melander 
(in Lit.) 
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z COMMON NAMES. a 


This insect has been known in Mont. under the name of straw-ber- 
‘ry-weevil, but since there are a number of other weevils that prey up- 
on the strawberry, it would be advisable to use the more specific name 
wirst adopted by Prof. Weed, viz.: “The Strawberry Crown Girdler.” 
In a reference in Insect Life (Vol. V, page 46) it is stated that in 
some localities the insect is known as the “graveyard bug.” Profes- 
sor Wickham, writing in Societas Entomologica (IX, page 131, 
1894), states that Dr. Hamilton writing to him from Alleghany, 
Pa., stated: “I took this beetle in a cemetery here in 1875 and it 
was then apparently abundant. A couple of years afterwards it was 
excessively so in the same cemetery but now (1894) much less com- 
mon than formerly.” It may be that the beetle contracted the name 
of “graveyard bug” from its occurrence in the cemeteries of Alle- 
ghany as here quoted, but the literature does not make this point 
clear. There can be no reason why the insect should occur more 
abundantly in graveyards than elsewhere. Dr. Lugger in his short 
account of the beetle in Bulletin 66 of the Minnesota Experiment 
Station (1899) uses the common name, “The Pitchy-Legged Otio- 
rhynchus.” This name is obviously less desirable than “The Straw- 
berry Crown Girdler.” 


‘FOOD PLANTS. — 


The following is a list of the plants on which this beetle feeds as 
shown by the literature of the species: borage (Cook), muskmellon 
(Webster), strawberry (Weed), currant (Mrs. Wickham), roots 
of blue grass (Webster), apple (?) (Lugger). The writer has found 
the larvae feeding on the roots of Potentilla glandulosa, a plant not dis- 
tantly related to the strawberry, and has found the beetles hiding 
in abundance in the stools of this plant. The species was also taken 
feeding in the adult stage on the foliage of raspberry. Mr. Burle 
Jones found the roots of the plant commonly known as the “big 
root” or “balsam root” (Balsamorhiza sagatata) to be commonly at- 
tacked. He found fully one hundred weevils about one plant of 
this species and saw abundant signs of their attacks in other plants 
of this kind. Mrs. Williams of Missoula reports having found the 
larvae in great abundance on the roots of timothy grass. 
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As affecting the methods of controlling the ravages of this pest 
a knowledge of the food plants it is of great importance. More wiil 
be said on the subject under the head of remedies. 

Only scattered observations on the feeding habits have been made 
as recorded above, but various writers have suggested that it 1s 
probable that the species feeds on a large variety of plants. Our 
observations bear out,this belief. The food plants above recorded 
are widely scattered through the vegetable kingdom and it would 
not be surprising to find in a complete list, if such a list could be 
obtained, a very large number of widely differing plants. 

Further observations on the feeding habits of this beetle in dif- 
‘ferent parts of the United States are very desirable and might 
prove to be of great value. 


INJURIOUSNESS. 


In only two localities in this state has this pest become noticeably 
destructive, so far as we are informed. These two places are in 
Missoula Co., one being on the farm of Mr. Chas. Williams in the 
Rattlesnake Valley north of Missoula, and the other at the place of 
Mr. England west of the city. At Mr. England’s place the beetles 
were very injurious about five years ago and drove him out of the 
business. He gave up attempting to grow strawberries for a period 
of four years, and then Mrs. England in the spring of 1904 set out 
a new bed not far from the old patch. So far as the experience of 
1904 shows, no beetles are on the place. An explanation of this 
present freedom from the pest offers itself and is discussed under 
the head of remedies. 

At the Williams place the beetles have prevented the profitable 
growing of strawberries for about eight or ten years. Great credit 
is due to these people for the persistence with which they have tried 
to overcome the pest. They have studied its habits both out of doors 
and in cages in the house and are remarkably familiar with its 
haunts and ways. They have moved their strawberry beds from 
cne place to another all over their large and beautiful ranch and have 
invariably confronted the pest in each new spot. They have tried 
every means of control within their reach and have showed much in- 
genuity in their campaign but always at the time when the berries 
should be growing and coming to maturity, the vines gradually 
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weakened, because of the grubs at the root, and they harvested 
very poor crops. The beetle has shown itself capable of wiping out 
the strawberry industry in the territory in which it operates. Up 
to this time we have been powerless to check its ravages. 

Fortunately it spreads very slowly or else is closely confined to 
certain soil conditions. It has been a matter of much interest to us 
that on the farm adjoining that of Mr. Williams, just across the road 
and an irrigating ditch, strawberries have been grown very success- 
fully. On one occasion | entered this field and found very luxurious 
foliage and saw the pickers harvesting a full crop of berries, while 
at the Williams place the crop was destroyed. After five years’ 
experience with the insect we feel warranted in saying that it is pro- 
bable that it is quite definitely confined in restricted localities and 
that ‘excessive injury will result only when it is attempted to grow 
sirawberries in these localities. In driving up the Bitter Root valley 
in the summer of 1902, I stopped by the road and collected insects. 
It developed that I was:in the midst of a colony of this beetle. 
Masses of their dead bodies were to be found under pieces of bark 
on the ground: So far as I was able to learn no one has _ ever 
grown strawberries within several miles of this spot. The limits of 
this colony were not far off and beyond the limits no beetles were 
found. The fact that the species is gregarious in habits may in part, 
but does not fully, explain this marked tendency to live in limited 
areas. Further, it may be said that the presence of the beetle in a 
strawberry field in small numbers is not necessarily an indication that 
it will increase and become injurious. Though-we have found the 
beetle in garden patches of strawberries in the city of Missoula we 
lave never had a complaint from that city. 


It is not a usual practice to continue to grow strawberries on one 
piece of ground year after year, and though a few specimens may 
be brought into a bed it is not probable that they will multiply 
with sufficient rapidity to become seriously injurious before the bed 
is abandoned. We believe that serious injury will be done only 
where strawberry beds are planted on fields where the beetles are 
already present in abundance. Literature shows no record of ex- 
tensive injuries from this insect though its possibilites as a pest have 
been mentioned. 


MONTANA EXPERIMENT STATION. 35 


INJURIES TO PLANTS OTHER THAN THE STRAWBERRY. 
It should be borne in mind that this beetle, being a very general 
feeder, may develop into a pest of various other plants. As we 
have mentioned under our discussion of food plants the larvae are 
said to feed voraciously on the roots of timothy grass. We may 
therefore expect it to be very injurious to crops of timothy that are 
planted in territory which it has invaded. There is nothing to as- 
sure us that it will not seriously injure various other crops. 
NATURE OF ATTACK. 

The adult beetles feed on the foliage of the strawberry and the 
larvae feed on the roots. In an old bed one or more years of age, 
the injury done to the foliage does not appear to be serious but on 
newly set plants in the spring or early summer, the beetles come in 
such numbers, eating the foliage and boring holes in the stems, as to 
cestroy the bed before it gets a fair start. The experience of Mr. 
Williams has been that during the first summer when the plants 
were small and just getting started, here and there a plant would 
be killed. The next summer more would die and in the third sum- 
mer, at the time fruit is growing, many plants would die owing to 
the large number of grubs at the roots. At the time the full crop 
should be expected the bed may be so invaded that not more than 
one plant in ten to twenty of those that were set out is left. 

The beetles eat irregular patches out of the leaves as shown in 
plate II, fig. 2. This is a newly set plant photographed in the 
field. It is not uncommon to find from fifteen to thirty beetles 
hiding about a single young plant. 

The larvae feed on the roots and kill the plants outright. A plant 
that is dead or nearly dead from this cause has many of its larger 
roots eaten off and is more easily removed from the earth than a 
healthy one. The younger larvae appear to feed on the fine rootlets 
some distance away from the crown of the plant, and as they grow 
older they work their way up the roots, many of them eventually 
1eaching the crown or dense masses of roots just beneath the crown. 
I have never found a larva of this species really imbedded in the 
crown. They seem to prefer the more exterior parts just where 
the roots arise. Where they feed, a powdery brown substance, 
their castings, is to be seen. They also feed from the surface of the 
lower part of the crown more or less completely girdling the plant. 
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DESCRIPTIONS AND NATURAL HISTORY. 


The general appearance of the adult beetle is well shown in the 
accompanying photographs, (see Plate I, figs. 1 and 2). ‘hes? 
photographs are greatly enlarged but the beetle is also shown in 
natural size above and to the right of figure 1. When frst em- 
erged the beetles are light brown in color but they soon take on a 
permanent brownish black. The antennae are elbowed and are 
slightly enlarged at the very tip. The shell of the beetl: is very 
hard. 

Most beetles have a pair of wings folded beneath the hard horny 
wingcovers that overlie the abdomen or posterior part of the body, 
but in the case of the beetle in question no wings are present and 
the wing-covers are grown together in such a way that they could 
rot be raised as in flight if the wings were present. The beetle 
therefore is as incapable of flight as a toad and fer iocomotion is 
dependent on walking or on outside agencies. 

The adults are nocturnal in habits and gregartons. When dis- 
turbed they draw in their legs and play ‘possum. 

On examining the earth around strawberry plants affected with the 
adult beetles one finds small open holes that lead into the earth to- 
ward the roots. Carefully following these holes with a straw or the 
point of a knife blade the beetles may be found often in considerable 
numbers. These holes often follow the stems of leaves of plants 
that are newly set, being often just under and parallel wit the 
stems. Other holes follow down under small clods of soil or other 
objects. Other beetles may be found under partly covered leaves 
and many may be found scattered through the soil about the roots 
Among old plants they often crawl down into the crown where the 
new and old leaf-stems arise. In all such places they spend the day, 
coming out to feed during the night. 

It appears that the beetles are more or less dependent upon food 
in order that they may develop ova. Our investigations have shown 
plainly that the beetles crawl about in the soil for the purpose of 
scattering their eggs. On our potted plants used for studying the 
beetles we found some eggs on the surface of the soil and a few even 
on the under surface of the leaves, but we believe that the normal 
place for egg deposition is in the soil. The soil in the pots was 
harder than is natural for out-of-door conditions and some of the 
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leaves were close to the earth. Many of the eggs in the pot experi- 
ment were found to be in the burrows and in the little cavities used 
-by the beetles as retreats from the light. This habit of the be tle 
of scattering the eggs among the roots is perhaps nature’s method 
of making sure that the very small weak larvae shall not fail to se- 
cure food, for it is very doubtful if the newly hatched young could 
make their way through the soil to the roots. 3 

The habit of congregating in large numbers in darkened places is a 
marked one with this beetle and large numbers have often been found 
in houses under carpets and in similar places. Mrs. Williams’ house 
was invaded by them and this peculiarity has been more often men- 
tioned in literature than any other. 

The gregarious habit is also shown when the beetles go into hiber- 
nation, for in the spring of the year under clods of earth, under 
stones, boards, etc. the beetles may be found in great abundance. 


EE PEG S CAGE. 

The eggs of this beetle are very minute objects measuring only 
about .25 mm. long. The general shape and appearance are well 
shown at figure 4, plate I. When first laid the eggs are milky 
white but a little later they take on a pale brownish color. 

We can closely judge of the duration of the egg stage from the 
following experiment. On May 31st, 1902 I brought living beetles 
from Missoula to Bozeman and on June 2nd ten beetles each were 
put on five strawberry plants in pots at the Experiment Station. 
On June 7th a few eggs were found. The eggs became more and more 
abundant and on the 21st there were many eggs to be found. The soil 
was not examined again until June 27th when a few young larvae 
were to be found. It thus appears that about twenty days or a 
little less are required for the eggs to hatch. 

On June 27th the eggs were very abundant and it was roughly 
estimated that there were 200 eggs in one can. It was impossible 
to accurately count them. It will be remembered that ten beetles 
were placed on each plant and if one-half of these were males, the 
five females laid at the rate of forty eggs apiece. In making the 
examination, so much of the soil was removed from the roots of 
the plants that the plant which had already been weakened by the 
attacks of the beetles could not be kept alive longer; otherwise it is 
probable that more eggs would have been deposited. 
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ODES RW Xe 


The newly hatched larva resembles the older larva in shape and 


color but is much smaller, being almost microscopic in size. They» 


feed on the fine rootlets and in a soft soil are perfectly at home, get- 
ting about slowly but with ease. H 

The older larva is a conspicuous object against a back ground of 
dark soil being itself almost white in color with a yellowsh head. 
See figure 6, plate I and figure 1, plate II. | 

We have nothing to indicate to us definitely the duration of the 
larval stage. 


AR SHS Messrs 
When full-fed and ready to pupate, the larva constructs an oblong 
cell in the soil and casting its skin becomes a pupa. See plate I, 


figure 5. In this cell the helpless pupa remains until the adult stage 
is reached. 

The pupa is almost pure white, very soft and delicate, and shows 
distinctly the various parts which in adult life will be known as 
legs, antennae, beak, wings, etc. It is noticeable that the wing-sacs 
are separate along the line of the back, while in transforming 
to the adult stage they become fused forming one piece. 

NUMBER OF BROODS AND HIBERNATION. 

We can state definitely that the winter is passed both in the adult 
stage and as larvae. It may be also that some individuals pass 
the winter as pupae. As early as August the beetles begin to show 
a tendency to come together to go into hibernation quarters and yet 
in the fall and spring larvae may be found in the soil. The dif- 
ferent stages so everlap each other that one can find eggs, larvae, 
pupae and adults all at the same time and this condition leads to 
much confusion in an attempt to determine the number of broods, 
We can give but little evidence as to the number though we _ hold 
the opinion that there is but one brood each year. 


a 
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MEANS BY WHICH THE CROWN GIRDLER SPREADS. 

It is a remarkable fact that though this insect possesses no wings 
and cannot fly, it is capable of widely distributng itself as is shown 
by the records of its occurrence. It is a slow walker, practically 
speaking, and is dependent upon outside means for its distribution. 
Very likely it. has been distributed to some extent on strawberry 
plants sent for planting new fields. Its desire to avoid light would 
naturally lead it to retreat not only into houses, as has been record- 
ed, but also into barns and other buildings as well as boxes, farm 
machinery, and any other objects whatsoever that offer desirable 
places of retreat. In any such objects that become articles of com- 
merce or are removed from one place to another for any purpose, such 
as household goods, etc. carried by persons moving from one place to 
another, the beetles are liable to be taken into a new locality, and 
once in the new locality, being adapted to a large number 
of wild-growing and cultivated plants; they stand a fair chance of 
becoming established. 


NATURAL ENEMIES. 

We have observed no parasitic enemies of this beetle and DProfes- 
sor Weed bred none though he confined many of the insects for the 
purpose. Mrs. Williams reported to me that the domestic fowls 
tollowed the plough in the spring ravenously eating the carly stage 
which because of their white color, were conspicious objects. M 
Weed reported that he found the predaceous laryac. of Corabid or 
ground beetles in the earth around the roots of strawberries that 


Ss, 
i 


were attacked by the girdler larvae. 


; REMEDIES. 


‘The two general methods of restraining this pest that suggest 
themselves are the use of a poisonous spray an! the use of such 
cultural practices as interrupt the life cycle of the beetle. 

Mrs. Williams informed me that she had made a thorctgh test of 
che use of Paris green as a means of poisoning the adults on the 
foliage and had not been able to kill them. Knowing the general 
characteristics of the beetles we were not surprised at the resulis 
sectired in the test and decided not to make anv further tests with 
Paris green. 
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EXPLANATION OF PLATES. 


Photographed from nature from specimens secured at Missoula, 
Montana. The natural size of the various stages is shown in the 
small circles, except in the case of the egg which is almost micro- 
scopic in size. 


PLASEM. 
Figure 1. The adult beetle from the side. 
Figure 2. Top view of the adult beetle. 
Figure 3. Top view of the pupa. 
Figure 4. The egg greatly enlarged. 
Figure 5. Ventral view of the pupa. 
Figure 6. The larva. 


PLATE TT: 


Figure 1. Larvae taken from the roots of one strawberry plant 
Figure 2. Strawberry plant showing foliage eaten by the adults 
of the strawberry crown girdler. i | 


I 


PLATE 
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DIPPING IN ARSENATE OF LEAD, 


At the writer's suggestion arsenate of lead, secret irom the 


Powker Insecticide Company, was used. This stivstanee has cer- 
tain marked advantages over Paris green as a: arseinical insecticide 
for use on the foliage of plants. Being insoluble in water it mav 
be «nplied to tender leaves in much greatc, streugch than 3s sare 
with Paris green. And there are very few insects, if any, that can- 
not be killed by it or driven from the plants sprayed with ai. | More- 
over, it remains 6n the foliage much more persistently than does 
-e7is yreen, and hence is very desirable in a climate with frequent 
rains that would easily wash off an application of Paris green. 

We suggested to Mrs. Williams that she try dipping her plants in 
the substance before planting them in the field and then follow up 
this treatment with later sprays as new foliage appeared. It was 
felt that if the beetles could be driven off from the new plan‘s the 
bed would be free ever afterward. 

Mr. Jones watched this test and reported that dipped plants were 
entirely immune for about two weeks after setting ani after tliat 
length of time the beetles gradually appeared and fel on the new 
¢erowth that was being put forth. The foliage was then sprayed 
and the plants were again immune, but it was noticed that the plants 
were not doing well and it was found that the ingenious beetles were 
feeding on the roots! It will be remembered that it is the habit 
of these beetles-to hide among the roots in the soft soil and it 1s not 
surprising, that impelled by hunger, they fell to feeding on the roots. 
Beside finding the roots of the plants gnawed, Mr. Jones took the 
trouble to make a microscopic examination of the contents of the 
intestine and concluded that it was composed of what had been 
eaten from the roots of the strawberry. The practical conclusion 
drawn from this test is that, while the use of arsenate of lead in 
the manner indicated cannot be relied upon to keep the bed free 
from the beetle, the treatment is probably very much better than 
nothing. Dipping the plants before setting them is easily done and 
the cost and trouble of spraying two or three times with arsenate of 
lead at the rate of five pounds to fifty gallons of water is not great. 

The one result of our investigations that appears to be of greatest 
practical significance is the discovery of the fact that the trouble 
trom the pest arises from the presence of great numbers of the 
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beetles, and their larvae, in the earth, living on natural food-plants 
at the time the soil is broken up for the planting in strawberries. 
Therefore the remedial measure that seems to promise most is so 
managing the soil that when it is desired to set out the field to- 
strawberries the beetles will have been previously starved out; in 
other words the, use “of a2. cultural”; method. We _ have 
not had opportunity to make a practical test of this promising meth- 
od but we are reminded in this connection that Mr. England, who 
lives just west of Missoula, some years ago was so troubled with this 
insect that he abandoned strawberry growing entirely, using the 
land for other crops. Mrs. England started in again to grow some 
plants, in a small way in the summer of 1904, and had no trouble 
whatever with the insects. 

Mr. Williams’ trouble has been principally on newly broken, vir- 
gin soil and we feel that if he had allowed the soil to lie fallow for 
one season, keeping it free from vegetation, he would have been 
troubled only in so far as the beetles are able to migrate into the 
field from the sides. 

While the beetles are very general feeders, it is probable that 
there are crops that could be tilled that would be let alone by them 
and it is desirable to try planting potatoes and some other common 
crops, making critical examinations of the roots from time to time 
to learn if they are eaten by the larvae. If potatoes or any other 
crop:is found to be immune, it may be used on virgin soil infected 
with this beetle and followed the next season by strawberries. 
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NOTES ON THE BUD MOTH. 
By B. J. JONES.1 


This insect was discussed at considerable length in the Entomo- 
logist’s Report for 1903. Conditions were found to be so favorable 
in the cage at Missoula, however, that it was thought best to make 
a further critical study of it there during the summer of 1904. As 
the work began May 12th and ended August 22nd this study of 
course did not deal with the first spring activities or with the wirter 
hibernation of the pest. The present publication may be regarded 
as dealing with the seasonal dates and peculiarities of its transforma- 
tion, and establishes, as we believe very conclusively, a number of 
points in the life-history which differ considerably, in this state at 
at least, from the ordinary routine as worked out and published in 
the very excellent works of Professor Slingerland and others. As 
these differences have much to do with the possible effectiveness of 
insecticides they will be given special prominence in the present 
discussion, while other points already established will not be con- 
sidered. 

It was estimated that fully two-thirds of the flower buds on the 
tree in the cage, from which all of the observations were taken 
had been destroyed by the young larvae. Under-date of May 12th 
it was recorded that, though varying somewhat in size, the larvae 
measured almost uniformly one-fourth inch in length. They were 
rolled tightly in dead leaves, were practically inactive during the 
day, and seemed quite invulnerable to any possible application of 
spray. They: were quite dark in color and apparently ready for the 
first spring molt. Two days later this theory was verified, for a 
number of larger, fresh larvae were found in the early morning mig- 
rating from the former hibernacula and establishing themselves up- 
on new and larger leaves. The migration soon became general and 
a large per cent of the worms were found to move to other quarters 
where they were for some time uncovered and susceptible to spray 


1. The work on the bud moth at Missoula in the summer of 1904 was con- 
ducted by Mr. Burle J. Jones, a graduate from the Montana Agricultural Col- 
lege in the class of 1904. The outline of the work that we desired done was 
’ given him and the special problems indicated. Mr. Jones is a conscientious 
observer and promising student of economic entomology. 
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while constructing the new retreats. In building its cocoon the 
larva usually selected a position along the mid-rib of the leaf and 
began to weave a silken web back and forth, using mouth and 
feet. After a considerable net-work had been spun this operation 
was suspended and the worm proceeded to tap the mid-rib near 
the petiole, or the petiole itself, in such a way as to cut off the food 
supply. The elastic threads draw the edges of the leaf together as 
uw wilts and, aided by the larva within, soon it is doubled, form- 
ing a secure hiding place. As the leaf withers and droops it nat- 
urally touches others of the cluster and is skilfully attached to them 
by its busy inhabitant. This serves a double purpose since it pre- 
vents the withered leaf from dropping and provides a very convenient 
feeding ground for the worm. The hibernaculum is continually en- 
larged and strengthened with silk, frass and scraps of leaves. In a 
few days it became evident that the larvae must emerge from these 
withered leaves in order to obtain food. This indeed was found to 
be the case, and each morning showed signs of renewed attacks up- 
on the surrounding foliage. In the early morning, especially on - 
dark, cloudy days, a large percent of them were actively engaged 
in these exposed places, retiring to the nest in the bright hours of 
the day. As a rule these feeding grounds were entirely free from 
the nest and upon exposed surfaces of the leaves since the larv22 ir 
this stage do not feed upon the epidermis of the under side. This 
propensity to migrate to new quarters did not seem to be dtie to 
the fact that the tree was so badly infested, as might be expected, 
for even in this case there was seldom more than a single worm 
in the cluster of leaves from one twig. It was rat! <r due to the fact 
wiat the former quarters were not only unfit for the growing worm 
lat were also usually a considerable distance, comparatively, from 
desirable food. In a few cases the larvae remained in the original 
hibernacula, but a careful estimate showed that-about 75 per cent 
of them did actually migrate and establish new homes. The gener- 
al trend cf the moving was from the center of the bole and larger 
limbs where the winter cocoons were spun toward the outer and 
younger growth. 


At no time during its larval stage does the insect eat as voracious- 
ly and grow as rapidly as during this interval between the first and 
second spring molts, so that a considerable surface is actually repre- 
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sented by the feeding grounds; the caterpillars often continue their 
activity until the morning is well advanced. ‘They attain to a length 
of between 8 and 10 mm. before retiring for the second shedding of 
the skin. It became evident then that this period would be especial- 
ly favorable for the first experiment in spraying. Accordingly, on 
May 25th a limb of the tree containing go hibernacula by actual 

count was given a thorough coat of Arsenate of Lead in about the 
proportion of 5 pounds to 50 gallons of water. <A tarred band was 
placed about the base of the limb to prevent migration to other 
parts of the tree and the ground beneath was covered by a sheet 
to ascertain whether or not the worms would drop to the ground 
either as a means of escape or when overcome by the poison. After 
about two days it was evident that they were not pursuing their 
isual habits. Late in the day there were a number moving about 
on the leaves as though still in search of desirable food; many of 
these were on the under side of the leaves which were not so heavily 
coated with poison. ‘They did not feed here, however, and even the 
customary haunts did not show signs of having been visited. The 
worms did not grow and soon began to show the effects of their 
abstinence ; some very evidently died of poison and others shrivelled 
and died in the cocoons. About a fourth of the cocoons were 
empty and a small per cent of the larvae were found to drop to the 
sheet, these however were entirely those suffering from poison soe 
that they were unable to attach their threads to the leaves. 


Many ants, beetles and spiders were running about over the sheet 
and some were even seen carrying larvae away. An estimate of 
75 per cent was recorded in the notes for the insects destroyed by 
this spraying, and there was no appreciable damage done to the 
foliage by the insects after it was applied. A final examination 
was made after pupation had begun and it was found that only a 
single worm had attained to the pupa stage. 


Pupation began June 7th and by the toth about a third of the in- 
sects were in this stage. It was often undertaken in the last hi- 
bernacula but it was especially noticeable that as many as half of 
the worms constructed new cocoons. These were almost entirely 
the product of the spinnerets, were constructed in the same way and 
attached in the same places as the winter hibernacula. Often the 
old winter quarters themselves were reconstructed and utilized for 
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this purpose. Though the larvae had maintained a comparative 
uniformity of size, the pupation lasted over a month and it was 
August Ist before the last belated pupa emerged as an adult moth. 


Branches were clipped from the tree and kept in water under small 
globe cages where the length of the stage was carefully recorded 
irom the first morning after pupation until the emergence of the 
moth. A number of careful estimates were also made in num- 
bered localities in the limbs. Of six successfully reared in the 
cans the length of the stage was as follows: 10, 13, 15, 16, 17 and 18 
days, giving an average of 14 and five-sixths. Those followed in 
the tree gave practically the same results. This would seem to 
be accurate since it was June 25th before there was a general em- 
ergence of moths. On July 2nd the first eggs appeared in con- 
siderable numbers. The females did not seem to be as careful 
in selecting places for the deposition of the eggs as those of the 
codling moth, which had also laid in abundance both in and about 
the cage. Those of the bud moth were laid irregularly over the 
apper and lower surface of the leaves, the latter being considerably 
in the minority although still quite prominent. The eggs when im- 
mediately compared with those of the codling moth are seen to be 
considerably smaller, but under ordinary magnification there seems 
to be no definate difference in the markings. Contrary to the pre- 
vious records in this State the eggs were found to be occasionally 
laid in clusters of from 3 to 8, sometimes slightly overlapping. This 
might have been due to the fact that the tree was so badly infested, 
though it was recorded in more eastern localities as being the or- 
dinary method of laying. The preference of the moth for the up- 
per side of the leaves seems to lie in the fact that it is not pubescent 
and the egg can be better cemented down to prevent the entrance 
of air. This is apparently an important item since the egg soon 
dies if the leaf be removed and wrinkles by wilting, or if the edge 
of the egg be raised ever so slightly. When laid on the under 
side the eggs are always carefully cemented to the surface beneath 
the larger hairs of the leaf. Whether this is done by the parent 
or is due to the plastic and adhesive properties of the eggs them- 
selves is still, I believe, undetermined. After from 4 to 5 days 
the eggs turn yellowish like the yolk of a hen’s egg and by the 
sixth day a number of reddish dots appear. A day or two before 


galt ate sun Sl 
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hatching the black head and thoracic shield of the larvae show 
through distinctly. A number of eggs were carefully marked by 
means of bits of paper, string etc. and a weighted average of 11 days 
was obtained as the length of this stage. In laying the eggs the 
moths avoided almost entirely the branch of the tree sprayed on 
May 25th which still retained a considerable coating of the poison. 
The first of the larvae began to appear on June 11 and by the 2oth 
the insect was practically again in this stage. When free from 
the egg the minute larvae proceed at once to the under side of the 
leaves and begin to feed along the mid-rib or some of its larger 
branches. Usually they burrow down between the upper and low- 
er skins of the leaf feeding and at the same time covering them- 
selves over with frass and the pubescence of the leaves, which they 
weave into a solid mass by the use of their spinnerets and ever 
ready supply of silk. At no time in its existence as a larva is the 
insect without this string of silk, and wherever it is the end of this 
life line is always anchored securely. They have been seen to drop 
a distance of 3 or 4 feet before being stopped by this minute thread, 
and after waiting a moment for the intruder to leave wriggle back 
by a whirling motion to the place of attachment. With the younger 
lighter larvae this is a simple task but the heavy-bodied adult often 
breaks its life line and drops. When affected by poison the worm 
often neglects, or is unable to attach its thread and while throwing 
itself about blindly will often fall to the ground. At first the rin- 
lature grub feeds very slowly and it is some time before the feeding 
grounds are enlarged to any considerable extent. During this time 
the larvae are so closely covered by their cocoons and hidden behind 
the leaf veins that they are practically immune from spray oy any 
kind. After about 14 days however they begin again to have a 
definite routine, making nightly rounds from their cocoons to the 
more distant parts of the leaves. As they grow and extend their 
ravages they are of course more unprotected and feed upon a gyeat- 
cr per cent of the exposed cuticle. At about this time the grubs ap- 
parently foresee a need of extra supplies and as their habitats wither 
they begin to stick other leaves to them. This is done very skill- 
fully and cleverly; the flat surfaces of the leaves are fastened to- 
gether and the worms feed within, free from any possible invader. 
At the first indications of this propensity it was seen that the leaves 
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must be coated with poison before they were fastened together and 
on July 15th, before a large per cent of the worms had begun to 
fasten the leaves together, a part of the tree was given a thorough 
spraying of arsenate of lead in nearly twice as strong a solution as 
that formerly applied. Special attention was given to coating the 
under side of the leaves. 

li was naturally some time before the effect of this spraying be- 
came evident, since it +.as not until about July 30th that the process 
of fastening leaves together in the construction of the so-called 
houses, which has been so thoroughly discussed in previous publi-_ 
cations, began to come into prominence on other parts of the tree. 
It was now noticeable that these transformations were not going on 
in the sprayed limbs. A careful examination of the larvae here 
showed that while they were largely still active, bewteen 5 and Io 
per cent only being found dead, yet their ravages had been confined 
almost entirely to the leaves upon which they had hatched,and that 
even here the feeding was far down under the coating of poison and 
not extended as in’ other parts of the tree. On August 6th the 
per cent of dead larvae on the sprayed limbs had increased consid- 
erably and there was very little noticeable extending of the feeding 
serounds. By August 18th the condition was still more aggravated, 
and when on the 22nd a final examination was made the effect of the 
poison’ was very evident. On unsprayed parts of the tree the 
leaves were largely turning brown as a result of the ravages of the 
worm and the “Houses” consisted of from 2 to 5 leaves. The spray- 
ed parts were practically free from clusters of leaves fastened toge- 
ther, and the foliage was still fresh and green. Though a small 
per cent of the worms were still alive they were not developing as 
rapidly as the others and, judging from the observations taken at 
the first spraying. would never live to go into winter quarters. 


The summer was unusually dry and only two heavy rains had 
takn place since the first spraying on May 25th. That limb was 
now, on August 22nd, by far the freshest on the tree and most free 
from attack, at.d still retained a considerable film of the Arsenate of 
Luad. 


While the experiments given above were limited in their applica- 
tion they certainly show that the range of control of this pest is 
much wider than was formerly supposed. The fact that the larva 
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feeds entirely on the leaves after its first spring attack on the opening 
buds, makes its control a much more tangible problem than that 
of the codling moth, where the surface feeding is confined to the 
single hole which it makes in the fruit,; and the fact that the bud 
moth is actually without covering during a part of the larva stage 
and feeds upon exposed surfaces, makes the problem still more 
simple. This does not mean that the insect does not require the 
most rigid and persistent treatment, nor is it intended to indicate that 
it will fall an easy prey to an ill-timed and carelessly applied appli- 


cation of poison. 


WHEN TO SPRAY. 


Certainly the best time for the first application is in the spring 
before the flower buds begin to open.. The cocoons of the insect 
-should be closely watched and the spray applied as soon as there are 
signs of activity, or even before if the area to be covered is large 
enough to consume a considerable length of time, since it is fatal 
to allow the worms to enter the young buds. The larvae are 
already advanced in size and have only to proceed to the opening 
flowers of the nearest twigs, which, by a remarkable instinct of the 
worms when hibernating in the fall, are usually upon those at the 
base of which their cocoons are securely fastened, in order to do im- 
mediate damage. It is this stage that the orchardist should be es- 
pecially anxious to control since it is at this time that the damage 
is done and when the insects are allowed to get well within the open- 
ing flowers they are practically safe until the apple crop has been 
“Nipped in the bud.” At this time, however, they are feeling the 
effects of a long winter's fast and will be very susceptible to the poi- 
son if it be very completely and thoroughly spread. But the appli- 
cations should not end with this, and if there are worms still to be 
found on the tree, and a few are certain to survive even the most rig- 
id treatment, their habits should be closely watched and as soon as 
they begin to feed in exposed places they should be again treated 
to spray. This application should be made at the time that the 
larvae complete the first spring molt and begin to seek new and 
larger quarters, such a stage as that described above which occured 
about May 25th at Missoula. Even after the summer brood emerg- 
es from the eggs the prudent orchardist will find it to his advantage 
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to pursue them with the ever ready spray pump and nozzle, before 
they begin to fasten the leaves together. The disadvantages of 
spraying at this time are: that it is rather difficult to get a thorough 
coat of poison on the under side of the leaves where the worms are 
now feeding, that the pubescence of the under side prevents the 
spray from adhering as closely and uniformly as above, and finally 
that the fruit, where the trees are bearing, is now ripening in many 
cases and there is more or less danger of having a coat of poison up- 
on it when it is ready for market; the application can be timed, 
however, in most cases so as to avoid this trouble. A coat applied 
when the eggs were suill unhatched would cleave sufficiently to make 
life very uncertain for the resulting larvae. The advantages of 
spraying at this time are: that the leaf buds have ceased to grow 
and the spray is good as long as it retains its poisonous properties, 
since there is no danger of the trees outgrowing it and making 
fresh feeding grounds for the worms as is the case with the earlier 
applications. In this advanced stage the foliage is also very resis- 
tant and the mixture can be applied at a greater strength than for- 
merly, which up to a certain limit, makes it much more adhesive. 
As a general rule where trees are infested by this insect keep the 
the early buds and blossoms sprayed by all means, whether it re- 
quires one, two, or three applications, and spray later if the insect 
is still present. 


HOW TO SPRAY. 


This has been widely discussed in bulletins dealing entirely with 
the subject of spraying and requires only a word here. As a 
complete and even distribution of the spray is the principal thing 
to be attained in dealing with this insect a Vermorel, or similar 
nozzle that will give a wide and fine distribution to the liquid, 
should be used. In putting on the first spray the operator should 
not confine his attention to the buds alone but should give the 

leaves a thorough coating, since the object is not only to keep the 
insect from doing immediate damage, but to kill it if possible. 
This of course should be done from an elevated platform, or by 
means of a long bamboo stick or rod attached to the nozzle so that 
the topmost branches can be reached and the upper side of the leav- 
es thoroughly covered. In dealing with the summer brood it is 
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necessary to thrust the apparatus through the limbs in such a way 
as to coat the under side of the leaves. The operator had best pro- 
tect himself from drippings by rubber garments or old clothing for 
which he has no further use. With arsenate of lead it is always 
necessary to keep the mixture within the pump well churned in 
order to get an even distribution of the poison, as the heavy lead 
compound settles rapidly. This is best accomplished by the use 
of a pump with an agitator provided for that special purpose, but 
may be done on a small scale by frequently turning the spray back 
upon itself through the nozzle, or by other methods of churning. 


WHAT TO SPRAY WITH. 


As the experiments recorded above dealt only with arsenate of 
lead we can of course give its relative value with other sprays only 
by the results obtained from their use in other localities. It is only 
tair to say in this connection that in the present instance it has given 
‘much better results than those recorded from the use of others in 
other places where it was reported that their effectiveness was not 
encouraging. It is especially favorable for the first spring applica- 
tion as the young buds at that time are quite delicate and will not 
always withstand the Paris green compounds, which are likely to 
burn them at that rainy season of the year. The arsenate can be 
safely applied at that time in the proportion of four and a half to 
five pounds in 50 gallons of water; the second dose, if it be applied 
after the blossoms have gone, may be increased to 5 and a half or 
six pounds, and the third as much higher as the condition of “he 
fruit will allow. 


NATURAL ENEMIES OF THE BUD MOTH. 


The natural enemies of this pest must not be overlooked since 
they form no small element in its control. The enormous multipli- 
cation of the moth within the wire screen composing the cage as 
compared with neighboring trees outside, shows the remarkable ef- 
fectiveness of birds and the larger insects in reducing its numbers. 
Within the cage numerous parasites were always in evidence. It 
was found that larvae or pupae left about the cage wee invariably 
taken by ants which were always running up and down the trees 
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and over the ground. A number of instances came to my attention 
curing the summer where these doughty little soldiers had found 
unprotected larvae and were struggling away down ‘he tree with 
them. A small per cent of the pupa cases opened were found to 
contains Chalcid flies in various stages of existence. Usually these 
had devoured the pupae and were completing their transformations 
neatly enclosed in the pupae of their former hosts. Quantities of 
iarge gray spiders were always in and about the tree and in the 
crevices of the cage.. In a number of cases the adult spider built 
her nest and laid her eggs upon leaves containing bud moth larvae. 
These spiders were most noticeable during the pupation period in 
July and it was found that the crevices of the cage were filled with 
cocoons of the bud moth containing adult larvae or pupae. Nests 
containing young spiders were invariably stored with them and the 
cocoons were speedily emptied by the young Arachnids. While it 
is never safe to rely entirely upon natural enemies for the control 
of the pest, yet they deserve a large share in the orchardists’s con- 
sideration and should never-be destroyed by him. 


SOME INSECTS TO BE WATCHED FOR BY OUR 
INSPECTORS AND FRUITGROWERS, 


We have attempted to bring together in the following pages in- 
formation that will be of value to our horticultural inspectors, fruit- 
growers and others interested in the preventive campaign Montana 
is making against insect pests of fruit. We believe that the geogra- 
phical arrangement of the valleys of Montana which have climatic 
conditions that permit of the successful growing of fruits make it 
possible to do much to prevent the introduction and spread of insects 
and fungus pests. The different fruit regions are so isolated one 
from another that pests from any one infested region in the state 
are scarcely more liable to be transferred to another than are the 
pests from an infested region outside of the state. It is therefore 
of the greatest importance that all persons interested in the fruit 
industry should acquaint themselves with the appearance of the 
pests that are most liable to be introduced. We have included in 
the list here discussed, various species that have appeared in one 
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or another locality while those that are already widely distributed 
and well known, such as the apple leaf-aphis, have been excluded. 
Not all of the species in the list can be considered to be pests of 
first class importance in our climate but they are all species that for 
one reason or another, usually because they feed in the fruits that 
are liable to be shipped into the state or because they hibernate in 
or on some part of the trees that are shipped in as nursery stock, 
are lable to come across our borders incidentally in commercial 


practices. 
THE PEACH-TREE BORER. 


Though the peach-iree borer shows a decided preference for peach 
trees it is also a pest of cherry, plum, nectarines and apricots. The 
insect is therefore of interest to the fruit-growers of Montana, 
though few peaches are grown. It is not probable that it will be- 
come a very serious enemy of cherries and plums, but it is thought 
best to include it in the lst here treated. 

The young larva burrows beneath the bark and sap wood during 
the first year of its life and passes the winter in this burrow. In 
the spring it resumes feeding, reaching full growth in May or June. 
In its hibernating condition it is liable to be transferred on nursery 
stock hivepne 

It s a difficult pest to control and one that should be vigorously 
dealt with if it is found in Montana. Its presence on growing trees 
is indicated by gummy extraction from the bark at the points where 


4ts burrows touch the exterior. 


Fig. 2. The Peach-tree Borer: a, female: b, male; c, larva; d, e, female 
and male pupae; f, cocoon. (Marlatt, Circular 17, New Series, Div. of En- 
tomology, U. S. Dept. of Agr.) 
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THE FLATHEADED APPLE-TREE BORER. —- 


The flatheaded apple-tree borer inhabits Canada and the United 
States and is a native American insect. It occurs in few places in 
Montana and in some cases has been very destructive. Young trees 
during the first two years after planting are particularly liabie to 
attack since the beetle prefers for its host trees those that have been 
weakened from some other cause. The hot southwestern sun in the 
spring of the year often “‘scalds” the bark on the main stem of young 
trees. Trees thus affected are attacked and their destruction is com- 
pleted. 

Various forest and shade trees are attacked as well as apple, pear 
and peach among fruit trees. 

The female deposits her eggs in cracks and crevices of the bark 
in the spring and early summer. ‘The larva hatching from the egg 
bores through the bark and excavates cavities of varying shape and 
size in the sap wood. Small trees are often girdled. The larva 
life lasts from one to three years and it is while in the larval burrows 
that the insect is liable to be distributed on nursery stock. The 
appearance of the insect, magnified, is shown in the accompanying 
figure. 


Fig. 3. Flat-headed Apple-tree Borer: a, larva; b, beetle; c, head of male; 
dk, pupa—twice natural size. (Chittenden, Circular 32, Sec. Series, Div. of 
Entomology U. 8S. Dept. of Agr.) 
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ROUND-HEADED APPLE-TREE BORER. 
The round-headed apple-tree borer is much less frequently met 
with than the “flat-headed” species but its injury is more serious. Af- 
fected trees assume a sickly appearance and fail to make the proper 


growth. On the trunks may often be seen masses of the castings 
at the openings to the burrows. In some parts of the country 


this has been a very serious enemy to apple trees. 

Besides attacking the apple it is found in various other woody 
plants including crabapple, quince and pear. Experience has shown 
that trees are very much more lable to be attacked if the trunks are 
surrounded by grasses, weeds or other vegetation. 

The adults appear in the spring of the year and the females de- 
posit their eggs as near to the ground as possible. The eggs hatch 
in about three weeks and the larvae work their way under the bark 
and feed for the first season in the sapwood. During the second sea- 
son they feed in the deeper heartwood and in the third spring bore to 
near the surface where they transform to pupae the adult beetles ap- 
pearing a little later. The adult is a beautiful insect measuring 
three fourths of an inch to an inch in length. The under surface 
of the body is silvery white while the upper surface is brown with 
two longitudinal white stripes. 

This insect may be introduced into Montana in nursery stock. 
In looking for it the bases of the trunks should be closely examined. 


a 


Fig. 4. Round-headed Apple-tree Borer: a, larva, from side; b, from above; 
¢, female beetle: d, pupa; all enlarged one-third. (Marlatt, Circular 32, See. 
Series, Div. of Entomology, U. S. Dept. Agr.) 
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THE BRONZE APPLE-TREE BEETLE. 1 


This beetle, so far as we are informed, is confined to the North- 
western States and its economic status is not fully determined. Mr. 
F. H. Chittenden has given us a good account of what is known re- 
garding the pest, in which he calls attention to various complaints 
regarding it from Washington and Oregon.” Professor C. V. Piper 
formerly from Pullman, Washington had sent specimens to Mr, 
Chittenden reporting serious damage to the apple industry of Wash- 
ing ton. The same gentleman later reported that his frst suspi- 
cions regarding the weevil had been much allayed by the discovery 
of the fact that its injuries were apparently secondary ts the fungus 
Cjsease known as ‘‘canker” or “blackspot”’. 

In an orchard near Missoula an assistant, Mr. jones, found last 
summer specimens which on being submitted to Dr. Howard of the 
Bureau’ of Entomology proved to be this beetle. The owner of 
the orchard is very jealous over the freedom of his trees from pests 
ail has repeatedly sent this office specimens for ident fication. The 
“canker” disease has not yet been detected in his orchard though the 
beetle in question is fairly abundant on his trees. 

These facts cannot be considered as evidence that the beetle is 
secondary to the fungus disease yet they point in the oposite direc- 
tion. To the writer it seems possible that the fact that Prof. Piper 


c 


Fig. 5. The Bronze Apple Tree Borer: a, adult weevil dotted portion of size 
line showing length of snout; b, larva; c, pupa—six times natural size. (Chit- 
tenden, Bulletin 22, New Series, Div. of Entomology, U. S. Dept. of, Agr 
1900). 


1. Magadalis acnescens Lec, 
2. Bulletin 22; N.S) Div. Ent., ULS. D_ A. pace.39: 


es 
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found the fungus disease and the beetle at identical spots on apple 
trees may be explained by the germinating spores of the fungus 
disease finding in the punctures into the bark made by the beetles 
in depositing their eggs, suitable places for gaining access to the 
under layers of the bark. If this be the case then the weevil is 
the primary cause and the fungus secondary. 

Considering what information we now have regarding this borer, 


it is apparent that in the interests of the apple growers it will be well 


to watch for it and become familiar with its habits. 
The beetle is small, black, and has a snout. See the accompany- 


ing figures. 


Fig. 6. Work of the apple tree’ borer;—a, pupa in its cell; b, exterior of 
pupal cell; c, empty cell; d, parasitic pupa in its cell; e, two empty cells of 
parasite; f, beetle and holes made by beetles in their escape—all natural 
size. (Chittenden, Bulletin 22, New Series, Div. of Entomology, U. S. Dept. 
of Agr., 1900). 
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THE APPLE TWIG-BORER. 1. 


The apple twig-borer also known as the grape cane borer is an 
enemy to the grape, apple, pear, peach, plum, forest and shade trees, 
and ornamental plants. It is especially destructive to the grape. 

This has been a very common and destructive pest in.the states 
along the Mississippi river from Iowa southward. It also occurs 
eastward from the Mississippi river to the coast. 

Inu the fall and winter the adults of this insect bore into the twigs 
of its host plants as shown at “d” of the accompanying figure. 
Entering these stems the beetles hibernate there. It is thus seen 


Fig. 7. The Apple Twig-borer: a, beetle, dorsal and lateral view. b, pu- 
pa from beneath; c¢, larva from side, with enlargements of the thoracic feet; 
d. burrow in apple twig made by adult; e, larval gallery in tamarisk, with pu- 
pa in cell at end; f, injury to young shoot and cane, showing the entrance to 
burrow of beetie near f and the characteristic wilting of the new growth—all 


much enlarged except d, e and f. (Marlatt, Yearbook, U. S. Dept. of Agr. 
4395.3 


i. Amphicerus bicaudatus. 
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that from this fact the apple twig-borer is another pest that is par- 
ticularly liable to be transferred on nursery stock. The eggs are 
laid in the early spring months, the beetles leaving their hibernating 
quarters for this purpose. The larva bores through the center of 
the twig until fall when it pupates later transforming to a beetle and 
going into hibernation as above described. There is but one brood. 

The adult of the insect which is the form liable to appear on nur- 
sery stock is about % inch in length, cylindrical in general shape and 
brown in color. 


THE FRUIT-TREE BARK-BEETLE. 


The fruit-tree bark-beetle is an introduced insect that attacks the 
bark of plum, peach, cherry, and apple trees. The bark may be 
thickly peppered with fine holes as though by fine bird shot. See 
figure 9. These are the entrance and exit holes of the small beetle 
illustrated, greatly enlarged at Figure 8a and b. The grubs ex- 
cavate narrow galleries in various directions under the bark often 
killtu.; a tree or part of its branches. -The beetle usually attacks 
only sickly or unthrifty trees. 

The adult beetles appear in the spring and begin burrowing 
through the bark. Upon reaching the sap wood, feeding as she 
goes, the female constructs, partly in the bark and partly in the wood 
next to it, a vertical gallery or “brood chamber”, and along the 
sides of this at short intervals she gnaws little pockets in each one 
of which she deposits an egg. The very minute, whitish, grub-like 
larvae that hatch from these eggs excavate galleries that start out 
at right angles to the brood chamber. These side galleries soon 


Fig. 8. The Fruit-tree Bark-beetle: a, adult beetle; b, same in profile; ec, 
pupa; d, larva—all magnified about ten times. (Chittenden, Circular 29, Sec. 
Series, ™iv. of Entomology, U. S. Dept. ot Agr.) 
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diverge, however, and increase in size as the growing larva gnaws 
its way away from the main burrow. Most trequently the insect 
lives in such numbers, with its larval galleries so closely packed to- 
gether and so much confused with others that it is with difficulty 
that individual galleries can be distinguished. 

The larvae transform to pupae at the end of their galleries. The 
number of generations varies in different parts of the country be- 
tween one or two and four. 

The species is a fairly common one in the eastern part of the 
United States and may appear on nursery stock shipped in for plant- 
ig in Montana. 


Fig. 9. Work of The Fruit Tree Bark-beetle in twig of apple—natural size. 
(Chittenden, Circular 29, Sec. Series, Div. of Entomology, U. S. Dept. of Agr.) 


THE PEACH TWIG-BORER. 1. 


In Montana markets one may occasionally find peaches containing 
the larvae of this insect and from its peculiar hibernating habits it 
is greatly facilitated in its distribution on nursery stock. 

The peach twig-borer is a pest of stone fruits and is very widely 
distributed. From what is known of its habits it seems evident 
that should this pest gain access to the peach, plum, and cherry 
trees of this state much injury might result. 

The presence of this insect on nursery stock is indicated by bits 
of frass attached to the bark frequently in the crotches of branches 
of twigs. Each of these bits of frass covers the entrance into a 
small burrow within which a young larva may be found. The 
larva at this stage is of yellowish color with the head, the top of the 
segment just behind it, and the posterior end of the body above, 
almost black. In the spring when the shoots have begun to grow 
the young larvae leave their hibernating quarters and bore into the 


1. Anarsia lineatella. 
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tender leaf-shoots. When one leaf shoot has dried so as to become 
unsuitable for food another is attacked. The larva becomes full 
grown in about two weeks and pupates in a rather unsubstantial 
cocoon among withered leaves or on the surface of the bark. The 
moth issues in May and is very small and grayish. Two later 
broods occur, the larvae boring into the twigs as described or into 
the fruit. The larvae of this second brood construct the burrows 
in the bark in which to hibernate. 


Fig. 10: The Peach Twig-borer: a, twig of peach, showing in crotch minute 
masses of chewed bark above larval chambers; b, latter much enlarged; e¢, 
a larval cell, with contained larva, much enlarged; d, dorsal view of young 
larva, more enlarged. (Marlatt, Farmer’s Bulletin 80, U. S. Dept. of Agr., 
1898.) 


a a 
: Luisi” 3h 


Fig. 11: The Peach Twig-borer: a, moth with spread wings; b and c, same 
with wings closed, illustrating position normally assumed—all much enlarged. 
(Marlatt, Farmer’s Bulletin 80, U. S. Dept. of Agr., 1898.) 
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THE STRAWBERRY CROWN MOTH. 1. 


The Strawberry crown borer is a dangerous enemy to the straw- 
berry, blackberry, and raspberry. The adult is a member of the 
group known as clear winged moths on account of the transparency 
of the wings. They resemble wasps in their form, markings, and 
actions. 

This species appears to be native to the United States and has 
been recorded by the Bureau of Entomology at Washington from 
California, Nevada, Colorado, and Texas. 

A lady from Stevensville, Montana, made complaint of what is 
very likely this insect but no material could be obtained from which 
to make a determination of the species though an insect which was 
plainly a Sesiid from the manner in which it left the pupa shell 
protruding from the stems just above the earth. This pest had 
practically destroyed her entire patch of blackberries. 

This again is one of the insects which is liable to be introduced on 
nursery stock. The partly grown larvae pass the winter in the 
crowns of the host plants. Just before the emergence of the moths 
the pupa works itself part way out through the opening previously 
constructed by the larva and the shell of the pupa is left at the 
opening when the moth departs. This is an insect that is not easy 
to control and its advent should be guarded against. 


THE WOOLLY APHIS. 


The woolly aphis is an insect much feared by fruit growers but 
after six years of experience in the state of Montana during which 
time we have learned of its presence fairly common in the state we 
feel warranted in saying that under the climatic conditions found 
here this insect will probably not be a serious pest. However, it | 
is warrantable to watch for it and deal vigorously with it when 
found. 

Two forms of the insect exist, an areal form feeding on the parts 
of a tree above the earth, and a root form feeding on the smaller 
roots on which they produce irregularly shaped galls. . 

The areal form often attacks partly healed wounds in the bark. 


1. Sesia rutilans H. Edw. 
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The bodies of this form are covered by a white flocculent matter, and 
when several of the insects are huddled together as is usually the 
case with this louse, the white blotches become conspicous objects. 

The insects’ most natural means of wide dissemination is on the 
roots of apple trees intended for planting. 


Fig. 12. Woolly aphis: a, agamic female; b, larval louse; c, pupa; d, wing- 
ed female with antenna)\enlarged above; all greatly enlarged and with waxy 
excretion removed. (Marlatt, Circular 20, Sec. Series, Div. of Entomology, 
W. S. Dept. of Agr.) 


THE SAN JOSE SCALE. 


The San Jose scale is an oriental insect but it was first noticed in 
literature from the town in California from which it took its name. 
It is now of world wide distribution and has been the cause of much 
loss and expense. Of small size and insignificant appearance but 
very tenacious of life and endowed with great powers of multiplica- 
tion, it has been an enormous factor in the fruit growing and nur- 
sery businesses. 

The San Jose scale is a general feeder, attacking nearly every 
variety of decidous fruit trees. . In the east it has done its prin- 
cipal damage to peach and pear but its full list of food plants includ- 
es many ornamental plants and shade trees. 

It passes the winter as a partly grown female. In the spring 
yeung are produced which wander off and finding suitable piaces on 
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the plant settle down and begin feeding. Other broods follow, the 
number varying with the latitude. 

The female scale is circular about one-twelfth of an inch m diam- 
eter when full grown and only slightly convex. It 1s gray or Dlack- 
ish sometimes with a yellowish t'nge. 

The mature male is oblong-oral, its length being about one-half 
the diameter of the female scale, black or grayish and having in the 
center a nipple-like prominence. See the accompanying figure. 

It is a source of wonder to many that an insect so small as the 
San Jose scale can overcome a tree. The explanation is found in 
the fact that the life of the tree exists just under the bark upon 
which the countless numbers of scales settle inserting their beaks 


intu the vital tissues just under the s:rtas While these tmseets 


Fig. 13. San Jose Scale: a, adult female showing very long sucking setae; 
b, anal plate showing characteristic ornamentation of edge; greatly enlarged.. 
(Howard and ‘Marlatt, Bulletin 3, Div. of Entomology, U. S. Dept. of Agr.) 
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wav not kill a tree outright they inay so blight it as to render it 
us? €SS. 

The question is often asked: “Would the San Jose sczie become 
4 serious pest in the latitude and under the climatic conditions 
of Montana’? While there is room for a reasonable doubt that 
this scale would be a serious menace to Montana fruit trees, the 
fruit growers should keep the benefit of the doubt on their side and 
urge the enforcement of the laws that are intended to prevent its 
admittance and should watch for, and if possible, suppress it as it 
comes. 

It is true that in localities where it thrives methods are now de- 
vised whereby it may be held in control but the application of these 
means is expensive and the presence of the pest is a cause of anxiety 
to the owner of the infested premises. 


Fig. 14. San Jose Scale: a, infested twig natural size; b, as the scales 
appear under a hand lens. (Howard and Marlatt, Bulletin 3, New Series, Div, 
of Entomology, U. S. Dept. of Agr.) 
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PUTNAW’S SCALE INSECT. 1. 


Putnam’s scale insect is widely distributed and feeds on all or- 
chard trees. It is similar to the San Jose scale in general appear- 
ance but it may be easily distinguished from that species by the 
orange colored spot (the exeuvia) on the scale of this species and 
the less circular outline. 

This insect is single brooded. It passes the winter in a nearly 
full grown condition. The young begin to hatch in July and con- 
tinue during the month. 

Putnam’s scale has been taken by the writer near Missoula in an 
old orchard and on an old neglected tree in the city of Missoula. 


THE GREEDY SCALE INSECT. z. 


Smith cider and other varieties of apples coming into the Montana 
market from California occasionally bear specimens of this scale 
insect. We have seen apples with many specimens of this species 
crowded in at the blossom and stem ends. It is not a species that 
could survive our climate and need not be feared as a pest on apples 
in Montana. It is common in greenhouses where it reproduces in 
great numbers. 

The scale is gray in color but somewhat transparent so that when 
covering the yellow body of the living female the scale has a yel- 
lowish tinge. When removed from the bark or fruit a white scar 
is left. 

The adult female scale is very convex and among scale insects is 
conspicious for this characteristic. 

It is widely distributed in the United States and is without much 
doubt an introduced species. 


1. Aspidiotus ancylus Putn. 


2.  Aspidiotus camelliae Boisd. 
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Fig. 15. The Greedy Scale Insect: a, female scale from above; b, same 
from below; c, mass of scales as appearing on bark; d, male scale; e, male 
seales on twig; 1, female scales on twig; e and f, natural size; c, considerably 
enlarged; a, b, d, greatly enlarged. (Howard, Yearbook, U. S. Dept. of 
Agr., 1894.) : 


THE OYSTER-SHELL BARK LOUSE. 


The oyster-shell bark louse is the best known of any of the or- 
chard scales. It probobly came originally from Europe but it is 
now known throughout the world. Like the other scale insects 
here discussed it is particularly adapted to distribution on nursery 
stock. 

This insect attacks a variety of food plants including apple, pear, 
plum, quince, hawthorn, raspberrq, currant, linden, willow, cotton- 
wood, poplar, wild cherry, rose, lilac , and white birch. Many of 
these it attacks so severly as to threaten their lives. 

The scales of the two sexes are quite different in size and appear- 
ance. The female scale is elongated (see “a” of the figure) rounded 
on the upper surface, flat beneath, and brownish.in color. The 
male scale is much smaller but of the same color. 

If one of the female scales be turned over during the winter 
there may be seen numerous very minute white eggs closely packed 
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together. With the awakening of nature in the spring these eggs 
hatch into minute whitish larvae which crawl out from under the 
parent scale and go to suitable spots for settling down. These 
larvae go mainly to the tender new growth. In the North there is 
but one brood but farther south there are two. 

This scale insect is present in a few localities in the state and 
has been very prolific and troublesome. 


eggs; b, same from above, greatly enlarged; c, female scales; d, male scales, 
natural size. (Howard, Year-book, U. S. Dept. of Agr.) 
Fig. 16. Oyster-shell Bark-louse: a, female scale from below showing 


_— 
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THE SCURFY BARK LOUSE. 


The scurfy bark louse is an elongated insect similar in shape to 
the oyster shell bark. louse but the substance of the scale is thinner 
in texture and white in color. (See the accompanying figure). 

The winter it passes as eggs closely packed under the scale. The 
eggs number from thirty to seventy-five and are of a reddish purple 
color. In the climate of northern United States there is but one 
brood. The eggs hatch in the spring and by fall the life cycle, 
which is similar to that of the oyster shell louse, is completed. 

This species is not very liable to be introduced on nursery stock. 
The white color of the scales renders them conspicuous objects and 
the nurseryman who desires his trees to have a clean healthy ap- 
pearance will usually notice them and remove them before shipping. 
The oyster shell bark louse, on the other hand, is not noticeable, its 
color being similar to that of the bark. 


. Fig. 17. Skurfy bark-louse: a, c, females; op, d, males;a, b, natural size; 
ec, d, enlarged. (Howard, Year-book, U. S. Dept. of Agr.) 
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OTHER SCALE ANSE TS: 


There are a few other scale insects that might be discussed in 
this paper but which are not liable to often appear on nursery 
stock arriving in Montana. 

Scale insects are not easily identified except by the expert, and 
much may depend on the identity of a scale that is found in an or- 
chard or nursery. The Experiment Station will gladly make de- 
terminations of scale insects or any others that are sent in. 


THE CODLING MOTH OR APPLE WORM. 


The well known apple worm is enormously destructive to apples 
and pears in the United States. It is said to destroy, on an average, 
about one half of the apple crop of the United States annually. Its 
injuriousness is much less in Montana than in some other states 
where the climatic conditions are more favorable to it but we believe 
that the percentage of damage under ordinary conditions will vary 
from about 15 to about 55 when nothing is done to hold it in check. 
The apple is Montana’s most successful fruit and the codling moth 
its worst insect enemy. 

The codling moth is two-brooded in Montana. The first eggs 
of the season are laid about the middle of June. By the latter part 
of July wormy apples become noticeable. The second brood be- 
gins its operations about the 1toth to the 15th of August and is prin- 
cipally injurious to fall and winter varieties. 

It occurs in a few isolated localities in the following counties: 
Flathead, Sanders, Missoula, Ravalli, Broadwater, Yellowstone, and 
Custer. 

For means of wide distribution the codling moth is mainly depen- 
dent on traffic in fruits. It has extended itself throughout prac- 
tically the whole world and is believed to have done so almost en- 
tirely through the medium of fruit. packages. It is a particularly 
dangerous practice to carry second hand fruit boxes into the orchard 
to be filled again. This practice is now prohibited by law. 

Fruit growers should heartily co-operate with the state authorities 
in the campaign against this pernicious insect. . 
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THE PLUM CURCULIO. 


The plum curculio is a serious enemy to stone fruits and is par- 
tial to plums. The accompanying illustration shows its method 
of injuring plums. It is an insect pest of first class importance and 
has in some sections practically killed the industry of plum growing. 
Besides attacking the plum it breeds in great number in cherries, 
peaches, appricots, nectarines, quinces, apples, crabs, and haws. 

Its means of distribution is principally in the larval stage through 


18. The Plum Curculio, (Lugger). 
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the medium of crated cherries shipped from one locality to another. 
It hibernates as an adult and may be distributed in this stage. 

Its presence may be detected by the characteristic ‘cresentic 
slits that it makes on the young fruits that it attacks and by the grub 


in the fruit. However, there are other insects that feed in stone 


fruits. 
This is a native American insect. 
ensville, Montana, and in Yellowstone County. 


It is said to occur near Stev- 


TENT CATERPILLARS. 


There are about five species of tent caterpillars that are liable to 
be found in Montana. We have already had a few complaints of 
these insects and the writer saw a nest of what was probably the 
common eastern species, (Clisiocampa americana) in Missoula county. 
Within certain limits the caterpillars of all these species appear alilce 
and the accompanying illustration will give a reliable idea of the 
general appearance. 

The winter is passed in the egg stage. 
the accompanying figure are liable to occur on any bill of nursery 


The egg clusters shown in 
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Fig. 19. Clisiocampa americana: top view of full grown caterpillar. (Lowe, 
Bulletin 152, N. Y. Agl. Exp. Sta.) 
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stock. One would not be warranted in rejecting the shipment or 
burning it. The egg clusters are easily removed, or if they escape 
detection and hatch in the trees after they are set out, the nests 
are conspicuous and easily destroyed. There is little excuse for 
allowing this insect to continue in an orchard year after year. The 
nests may be removed caterpillars and all without injury to the 
trees. Wild cherry trees in the vicinity of the orchard should be 
kept free from the nests so as to prevent infection of the fruit trees. 

The caterpillars hatch from the eggs early in the spring and con- 
gregate in a forked limb or branch and spin a nest or “tent”. This 
is their home from which they migrate for the purpose of feeding. 


Fig. 20. Egg masses of Clisiocampia americana. (Lowe, Bulletin 152, N. Y. 
Agr. Exp. Sta.) 


THE BUD MOTH. 1. 


The bud moth is a small, brownish, hairless, black headed cater- 
pillar about 14 of an inch long which feed in the buds of apple and 
pear in the spring of the year, and after the buds have expanded, 


I. Zmetocera ocellana. 
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on the leaf and flower buds which they destroy. Later in the sea- 
son the new brood feeds on the epidermis of the leaves. The in- 
juries from the species are due to the destruction of the fruit buds 
and to the deformities induced by the eating off of terminal buds. 

The adult is a moth somewhat resembling the codling moth. The 
eggs are laid on the foliage about the first of July. he winter is 
passed as a, partly grown larva in a hibernaculum constructed for the 
purpose. These hibernacula are very. difficult for aa inspector to 
detect and the insect is one that may readily be distiil.uted on nurs- 
ery stock, scions, ete. 

The bud moth has been periodically injurious ‘n the East. In 
another part of this report are notes on the life-hist ry and means 
cf controlling its ravages. 

The species occurs at Missoula where it has been very injurious. 
I have also found it on a few trees twelve miles up the Bitter Root 
Valley and for a short distance up the Rattlesnake Valley. 

A reasonably complete account of this insect was given m the 
First Annual Report of the State Entomologist, (1gaz). 


Fig. 232. Work done by bud moth larvae early in season on apple twig. 
(Slingerland, P»Hetin 147, Corn. Univ. Experiment Station.) 
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THE PEAR AND CHERRY SLUG. 


The larvae or slugs of this insect feed on the upper surface of the 
leaves leaving a network of veins and the lower cell layers. The 
leaves so affected turn brown, die and drop off. Whole trees or 
whole orchards may be thus defoliated. A second growth may be 
put out thereby weakening the tree so that no fruit is produced the 
next season. In the early spring the adults may be seen about the 
treeswhere they gather for the purpose of laying their eggs. The 
larvae soon hatch and feed on the leaves. They are at first white, 
but they soon have a shiny olive colored fluid on their bodies. 

The insects feed on pear, cherry, and plum and about thirty other 
plants. It shows a preference for pear. 

The species occurs throughout Europe and America and in many 
of the British colonies. 


Fig. 22. Pear and Cherry Slug: a, adult saw-fly, female; b, larva with slime 
removed; c, same in normal state; d, leaves with larvae, natural size; a, b, 
¢. much enlarged. (Marlatt, Circular 26, Sec. Series, Div. of Entomology, U. 
S. Dept. of Agr.) 
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THE PEAR-LEAF BLISTER-MITE. 


The pear-leaf blister-mite is another pest that is particularly liable 
to be distributed on nursery stock,:scions, etc. The almost micro- 
scopic mites hibernate under the scales of the buds and their detec- 
tion through inspection is out of the question. 

In the spring as the young, tender leaves are being put forth the 
over-wintered mites pass to the under side of the leaves and pro- 
duce whitish or reddish blisters under which they later produce 
young which migrate and cause new blisters. 

The pest is severe on individual trees but does not spread rapid- 
ly. Over short distances the young might be carried on the feet 
of birds or might be blown with the fallen leaves late in the season. 

The blisters, often highly colored and usually arranged in rows 
parallel with the mid rib, one row on each side, are characteristic. 
This pest occurs in some of the fruit growing regions of Montana. 


Fig. 28. The Pear-leaf Blister-mite: greatly enlarged. (Comstock, Man- 
ual for the Study of Insects, 1897.) 


THE STRAWBERRY LEAF-ROLLER. 1. 


The strawberry leaf-roller is a fairly well known pest in some 
parts of the United States. In the state of Washington it has been 
looked upon as their most serious insect enemy of strawberries. 
Though it has been in Montana for a number of years we have no 
record of great injury from it.. It occurs at Missoula, Helena, and 
‘Miles City. It receives its name from its habit of rolling and 
crumpling the leaves of its host-plants. The larva which is small 


1. Phoxopteris comptana Frol. 
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and of a greenish color lives within the rolled or crumpled leaves 
feeding from the inside. When abundant, the larvae not only eat 
parts of the foliage but cause the remainder to turn brown. The 
larvae are very active and when taken into one’s hand quickly wrig- 
gle out and drop to the ground. 

There are two broods, one appearing in June and the other in 
August. 

The larvae feed on the foliage of strawberry, raspberry, blackber- 
ry and various other plants. 


Fig. 24. The Strawberry Leaf-roller: a, larva, natural size; b, anterior end 
of larva, seen from above, enlarged; c, moth, enlarged; d, posterior end of 
larva, seen from above, enlarged. (First Rept. Insects of Mo., Riley, 1869.) 


THE CHERRY FRUIT-FLY. |. 


The plum curculio is responsible for most “wormy”’ cherries but 
“cherry fruit-fly’ may appear in the market fruits and if in the 
market is liable to escape to growing cherries. The cherry fruit 
fly as its name indicates is a fly and it is the larva or maggot that 
causes the damage. The work of the grub of the plum curculio is 
usually apparent from the exterior of the cherry, but in the case 
of this maggot the cherries may from the outside appear to be per- 
fectly sound. 

The cherry maggots are very light yellow in color and of the 
shape and size shown in the small black circle, above, in the accom- 
panying figure. 

The body of the fly is black and the head and legs are of a light 
yellow color. The wings are crossed by four blackish bands and 
have a blackish spot at the tip. 

This insect is not very well known as a pest of cherries. It has 
been reported only from the eastern states. It is, however, one of 


Dement os) eg 


1. Rhagoletis cingulata Loew. 
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the insects that our Montana cherry growers should be on the look- 
out for. 

The winter is passed by the immature insect in the ground. If 
this pest becomes established in Montana it will most likely be 
through the introduction of infested cherries. | Wormy cherries re- 
jected from those pitted for canning and thrown out on the refuse 
pile would furnish all the necessary conditions for the infection of 
any cherry trees in the vicinity that might be in bearing the next 


Season. 


Fig. 25. The Cherry Fruit-fly: Section of a cherry, enlarged to show the 
maggot and the nature of its work. The small figures above show the mag- 
- got and its parent, the fruit-fly, natural size. (Slingerland, Bull. 172, Cornell 
Univ. Exp. Sta., 1899.) 
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THE CODLING MOTH IN MONTANA, 


INTRODUCTION. 


Apple growing in Montana has passed far beyond the experi- 
mental stage, and several hundred thousands trees are 
planted each spring. The total number of trees that have been 
planted up to this time is upward of two million. Some _ parts 
of the state which a very few years ago were practically unheard of 
as producers of apples are pushing ahead and promise to be close 
1ivals of Ravalli, Missoula, and Flathead Counties. Many large 
erchards of young trees are coming into bearing and as one year 
after another passes the industry more and more invites a full con- 
fidence. As was expected and has been predicted, the codling moth 
has appeared and established itself in more or less isolated local- 
ities in practically all the fruit growing regions of Montana. It can- 
not be said that it has yet become very injurious but judging: from 
the experience of other localities, as well as that of our own people 
up to this time, it seems certain that this moth will gradually assume 
a most important place in our fruit industry. As the bearing trees 
grow larger and as more orchards come into bearing, it will progress- 
ively make its its presence felt and at no very distant date it will be 
necessary for many growers to prepare for systematic and thorough 
spraying of their trees. The codling moth is here to stay and has 
demonstrated again and again within the borders of our state that 
the amount of fruit it can take, when left unchecked, will almost 
if not quite, absorb the profits of the industry. We are glad to be 
able to say that our fruit growers are, for the most part, well aware 
of the situation and are anxious to take and keep every possible ad- 
vantage over this pest. 

In response to a growing necessity for accessible information re- 
garding the codling moth this paper has been prepared. A general 
account published from this Station in 1900 has long been out of 
print and a short bulletin distributed in 1903 giving such brief infor- 
mation as to enable us to spray effectively is nearly exhausted. 
Through the present paper we desire to put in as brief space as 
possible such facts and discussions as will enable our citizens to 
become acquainted with the whole problem of the codling moth as 
a factor in the commercial production of apples in Montana. A few 
excellent publications regarding the codling moth have appeared in 
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the United States during the past few years and we have drawn 
freely from their pages, discussing the facts, however, in the light 
of Montana’s conditions. Observations by the writer been incor- 
porated also. 


POPULAR NAMES. 


It is proposed here to draw attention to the fact that the name 
and spelling employed at the head of this article is the one now in 
general use and believed to be the correct one. Some persons in 
Montana employ the name “Codlin” moth. Prof. Slingerland of 
Cornell University several years ago made an extended search into 
the literature of this question and arrived at the conclusion that the 
name “Codling” deserved preference. Some persons having in mind 
the larval stage of this insect use the name “apple worm” or “fruit 
worm”, but while the use of this name is excusable, it is less desir- 
able for the reason that it overlooks the fact that the moth and the 
larvae are of the same species. 


GEOGRAPHICAL DISTRIBUTION AND OCCURRENCE IN MONTANA. 


The original home of the apple is southeastern Europe and it 
is supposed that in prehistoric times the codling moth fed upon wild 
apples in a natural state. With advancing civilization. the apple 
has been introduced wherever man has gone and the codling moth 
kas closely followed and besides now occuring throughout the 
United States and in Canada wherever the apple is grown it is 
known to be present in Europe, Africa, New Zealand, Australia and 
Brazil. Mr. C. L. Marlatt during his etensive travels in Japan 
and China a few years ago did not observe this insect there but more 
recently Prof. A. B. Cordley of Oregon has learned, probably 
through correspondence, that it has reached China. 

In Montana the codling moth has been authentically reported 
from Thompson Falls, Missoula, Hamilton, Woodside, Kalispell, 
Big Fork, Helena, Forsyth, Park City, Biliings and Joliet. The 
orchard industry is still young in Montana and the codling moth 
has not yet done a great deal of damage, though it has plainly shown 
its ability to exist in Montana’s climate and to be very injurious. 
in Missoula where the State Board of Horticulture has been faith- 
ful in endeavoring to stamp it out or reduce it to the smallest num- 
bers, it was still to be found in considerable numbers last summer 
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(1985). The difficulties attendant upon the extermination or even 
the material reduction of this insect in back yards and other small 
orchards within the city limits can scarcely be appreciated by those 
who have not made a study of the life habits of this insect and of the 
conditions in such orchards. A similar situation is to be found in 
Flathead County. The writer has not had opportunity to make an 
examination of the orchards where the moth has been working in 
this county but has been informed that the pest has been greatly 
reduced in numbers. The accompaning photograph (see plate IIT) 
is of a backyard in Missoula. The photograph was taken to show 
the method of banding, and the background and surroundings were 
not particularly noticed in taking the photograph. The picture shows 
admiralby the adverse conditions under which the State’s officials are 
working in fighting this pest. The cracks and corners in the board 
fence and old door as well as the hiding places to be found in the 
vegetation and in the unstirred soil make a combination of con- 
ditions all but-impossible of overcoming unless a complete renova- 
tion is made. Contrast with this the photograph shown in plate 
IV. Nothing is to be seen in this orchard but the trees, the soil 
and the shadows of the trees. In such an orchard as this a much 
greater measure of success may be obtained. 


LIFE ZONES IN MONTANA. 


The Division of Biological Survey of the Department of Agri- 
culture has made a study of the temperature and other features that 
control the distribution of plants and animals. Of the various fac- 
tors aside from such obvious barriers as mountains and oceans it has 
long been known that temperature is the most potent factor that 
governs the limits beyond which particular species cannot go. In 
his interesting and valuable paper on this subject, Prof. C. Hart 
Merriam states that “the northward distribution of plants and ter- 
restial animals is governed by. the sum of the positive temperatures 
for the entire season of growth and reproduction, and that the south- 
ward distribution is governed by the mean temperature of a brief 
period during the hottest part of the season.” These statements 
may be considered as laws. 

A minimum temperature of 60 degrees C (43F.) was assumed as 
being the lowest at which plants were physiologically active and 


188 BULLETIN NO. 62. 


\ 
AYR =, = ae 
& NEN Ns: NS aa ee a ee ee 
PEON WYN AY SN Sis i = = ae =a SE ie ee 
RARE SIREN SASS SNC St at oles Ete el 
RA Osa ny RON RN Sans Ses SS SS SS SS eS 
RS PRS RNs et ea a eee 
SRS COR ee ee 
N ere, Sie “ae = 
eNOS URAL NT SiN EE = 


‘\ Ni ‘ — 
SEU ERO eee 


SIRES \s SNe SOAS Ness a ee 


ARRR \\) YY \ \ 
5 SASS WN AY OS \ SAS SS rf 
SRW A NH» 


\ 
SHE RS REGEN SNS NH 


| 
\ \N \ 
PEN RANG || 
SE) ANA V\ Sie | Va 
PS SR Ne Ted 
aN SO Sa S a | ee 
SNES SQ aS 
DTN Os ESS 
leeks SQ WN 
\ SEs. \\ NS SNINIS SN YANN 
re SSN eS ANS CNA RR 
oe aes SNES SS Si] 
\ NS Natece \ P 
SANS ill 
CORR NS WAS oe! 
EEN RO ARRAS QI ERG 
ee ‘ \» NN OSS \\ ak 
SAAN es SN TD eee 
SSN O ARNO NUM U RON 
HSS SAT il, HSN ANY 
SOSSQOHPH IT HLS 
Ee |! alate LLMs Sy S 
PT LANA NAN SN 
i | | | | bess RA SANS 
dries aria nial [ESSAY DSN 
pit | | DORON ary Tes hte 
el | | Mew exe hentai 
DLT NH bah sel 
| RONG F 
Heyy ty LOT Wipf | femele 
Py TdT NAST Hie te tla 
' SS Te lietiae lL 
Fate NSA | | 
il HESS Ss ant i ee 
I Hoty YE bE A 
I 


TRANS/T/ON 


=e , 
BOREAL 


The black 


Outline map of Montana showing the life zones, 


mark the positions of colonies of the codling moth, 


Figure 1. 
les 


circ 


THIRD ANNUAL REPORT OF STATE ENTOMOLOGIST. 189 


animals reproductively active. The degrees of normal mean daily 
heat in excess of the minimum stated were added together for each 
station beginning when the normal mean daily temperature went 
higher than 60 degrees C in the spring and ceasing when it fell to 
‘the same point in the fall. Connecting by isotherms the points in 
the United States thus obtained it was found that the isotherms 
conformed very closely with the northern boundary of the several 
life zones.. In determining the southern limits for experimental 
purposes the mean normal temperature of the six hottest consecu- 
tive weeks was arbitrarily chosen and platted. When drawn, the 
isothermal lines conformed so closely with the southern boundaries 
of the boreal, transition, and the upper austral zones that the matter 
was not carried further. 

Three of the life zones thus determined occur in Montana, viz: 
the boreal, transition and upper austral. The accompaning outline 
map of Montana, figure 1, shows the territory covered by these 
life zones in this state. This map was drawn from Prof. Merriam’s 
bulletin above referred to (Bulletin 10, Division of Biological Sur- 
vey, U. S. Department of Agriculture, 1898). The black circles 
indicate the location of the colonies of the codling moth and are 
based on notes in the Entomologist’s office. It may be seen that 
all the colonies are in the transition and upper austral zones. The 
upper austral zone has the mildest climate of the state and is much 
more favorable to the development of the codling moth as well as 
to the growth of apples. It may be expected, therefore, that when 
Montana’s orchards have come more fully into bearing and the 
codling moth has become more widely disseminated this part of the 
state in the southeastern corner will have a higher percentage of 
damage than the western portion. 

The boreal zone does not permit of the growth of apples on 
account of its higher altitude and colder climate. 


MEANS BY WHICH THE CODLING MOTH SPREADS. 


Over long distances the most common means by which the 
moth spreads is undoubtedly in fruit packages sent to supply com- 
mercial demands. It is not strange that by this means the moth has 
extended itself to almost every fruit growing region in the world 
for, when we analyze horticultural and commercial practices we find 
a chain of conditions almost perfectly adapted to that end. | 
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Along with the development of a new agricultural country 
apple growing naturally is taken up. Young trees are brought in, 
planted and cared for, until they produce fruit. In the meantime, 
in response to public needs, merchants purchase and ship in the 
surplus apple crops of older settled regions. Along with the im- 
ported apples are brought the larvae or pupae of the codling moth, 
These in their cocoons may be secreted in the corners of the boxes 
or barrels containing the apples or they may be secreted in any 
cther articles whatsoever that were shipped in the same car or that 
later were stored in the warehouse near them. They may be even 
hidden in the cracks and crevices of the freight cars themselves. 
in these freight cars, after the fruit has been removed, they may 
go hundreds of miles bearing another kind of merchandise and be side 
tracked in another town. Such unsuspected cars may readily es- 
tablish colonies of the moth, for sooner or later the adult or moth 
stage is reached and the moths, following a natural instinct, go in 
search of apple trees. This may occur in the same season or after 
a winter spent in the freight car, the fruit cellar, or wherever the 
cocoon was made or has been lodged by the merchant. Empty 
apple boxes may be thrown out on a rubbish heap or even filled with 
groceries and taken by the farmer to his home, often surrounded by 
apple trees. 


Knowing the habits of this insect and enumerating the various 
ways by which it may be carried over greater or less distances we are 
led to wonder that Montana has been so slow to become generally 
affected by it. 


Small orchards in the centers of population in new countries are 
naturally the first to become infested and these orchards become 
local centers of distribution for the surrounding country. Over 
short distances the moth is mainly dependent upon its power of 
flight for spreading and though a single moth may fly but a very 
few miles, in the course of a few years, in a country where orchards 
are not far apart, by going from orchard to orchard great distances 
may be covered. Thus, through the combined means here outlined 
the tendency is for the codling moth to enter and establish itself 
wherever the apple is grown in any country on the globe. One 
moth of either sex is incapable of starting a colony but a pair or more 
may often be found in a single empty fruit box. 
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THE FUTURE OF THE CODLING MOTH IN MONTANA. 


The writer believes that the future of this insect in Montana 
will be of one gradual extentiom of the area infested and increase of 
damage done. As orchards become older the insects will find more 
favorable condition for their existence and while now only a small 
part of the opportunities afforded, result in the production of colon- 
ies of the moth, in the future new colonies will appear with greater 
frequency. 

Figures are not available by which we can state the exact nuni- 
ber of trees now standing in Montana but two millions is certainly 
a conservative estimate. When in full bearing’ these trees will 
produce, in an average crop, year after year, say three boxes per 
tree. At one dollar per box the annual apple crop will then be 
worth $6,000,000. It seems probable that the time is not far dis- 
tant when the codling moth if left to itself will take one fourth of 
Montana’s apple crop. Thus if the situation has not been overstat- 
ed, should Montana neglect or fail to control the codling moth she 
would pay a penalty of $1,500,000 annually. Considering available 
figures from other states this sum is certainly a conservative estimate 
of the damage the codling moth is capable of doing in Montana. 
It should be borne in mind also that this sum would come not only 
out of the gross receipts but particularly from the fruit growers’ 
profits. 

There can be little doubt that eventually the codling moth will 
be in practically every orchard in Montana but that time may be 
delayed and in the meantime the fruit growers be so educated that 
Montana will never suffer the heavy losses experienced by some 
ether sections nor lose her reputation for fruit free from codling 
moth. 


WAYS IN WHICH THE PROGRESS OF THE MOTH MAY. BE DELAYED. 


A great eventual financial saving may be made by retarding 
the dissemination of this insect. In so retarding the moth both 
individual and concerted effort will be required. We believe that 
much has already been done in this direction by the Experiment 
Station and the Board of Horticulture through the publicity that has 
been given the subject and the actual preventive and_ remedial 
measures employed. 
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In enforcing the horticultural law, since the funds are furnished 
by the general public the general public as well as the fruit growers 
should be protected and receive the benefit, and even though it may 
appear to work some hardships on individuals such rules should 
be enforced as to prevent the rapid spreading of this baneful pest. 
Those individuals who fail to see that they are not serving their own 
interests in failing to spray their commercial orchards should have 
them sprayed by the state officials and the expenses should be 
charged against such properties. Infested orchards in towns, 
becoming a menace to commercial orchards in the vicinity should 
be sprayed by, or under the supervision of, state officials and insofar 
as the work is a benefit to the owners they should pay the expenses 
but the balance, if there be a balance, should be paid from public 
funds since it is a public benefit to have such spraying done. 


The writer feels confident in stating that in such towns as 
Helena, Missoula, and Kalispell without the expenditure of 
enormous sums, which Montana will never feel warranted in appro- 
priating, the codling moth cannot be actually exterminated tho’ it 
may be reduced to very small numbers. When reduced to such small 
numbers the danger of spreading to commercial orchards will be 


reduced to a minimum. ‘The state should pursue a vigorous warfare 
against the pest in each center of population in order that our great 
fruit industry, whose future benefits to the state should be measur- 
ed not alone by the number of dollars it will return in the form 
cf fruit but by the good name the state will acquire for being a pro- 
ducer of large quantities of clean apples, with all the pleasing asso- 
ciations of apple growing, may be fostered and protected. 


Montana apple growers should begin spraying for the codling 
moth as soon as the pest first makes its appearance in the orchard. 
In other apple growing sections growers have been obliged to go to 
great expense and trouble, after the insects became very injurious, 
to reduce the numbers to a point where only four or five percent 
cf apples are destroyed, and reaching this point they have been 
greatly pleased and have continued to spray to keep the injury 
down. It will be very unwise for a Montana grower knowing that 
he has the moth generally scattered through his orchard to neglect 
tc spray and thus allow the pest to increase and after a few years 
be obliged to go through an extensive operation of fighting it down 
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in self defence. Rather, at the outset he should keep the advantage 
le already has. 


NATURAL HISTORY OF THE CODLING MOTH. 


Contrary to the opinion of many fruit growers, they themselves 
should be famaliar with the details of the story of the life of the 
codling moth. Seasons vary in forwardness and with the season 
varies the proper time to spray for best results. The fruit grower 
like the entomologist, to secure the best results, should be so con- 
versant with the facts of the life-history of this pest that have a 
bearing on the manner of treatment, that he can safely draw his own 
conclusions from time to time as the season develops. Thus, he 
will know when to spray and how often to spray. The following 
summary of the life history is presented with a view of furnishing 
a summary of the general information. It is hoped that with these 
basic facts in the mind of the orchard owner he will make a study 
of the question as it affects his own interests. 


THE EGG. 


The freshly laid egg of the codling moth as seen with the naked 
eye appears as a milk white speck somewhat oval in shape one 
twenty-fith of an inch across by a very little more in length. Its 
manner of reflecting the light is characteristic and materially aids 
in locating it. A profile view shows the egg to be nearly hemispher- 
ical in its central portion with the oval shaped edge greatly flat- 
tened out. As the embryo develops the color may become chang- 
ed to a yellow-reddish tinge due to a ring of reddish color marking 
the position of the curled caterpillar inside. In a previous report 
we have called attention to a superficial similarity between the 
eggs of the codling moth and the bud moth. This discussion oc- 
curs on page 205 of the 1st Annual Report of the State Entomolo- 
gist. In the Second Report, on page 146, further observations, made 
by an assistant, Mr. Burle J. Jones, are recorded. The bud moth 
eggs are laid apparently with less care as to location than are those 
of the codling moth, those of the former being placed on both up- 
per and lower surfaces of the leaf, those in the latter position being 
less abundant.. 
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EGG LAYING. 


The eggs are laid both on the leaves and on the fruit. Since 
the publication, some years ago, of Prof. Cordley’s suggestion that 
the moth does not deposit her eggs on the young fruit, on account 
of the pubecence, which later in the development is lost, I have been 
much interested in observing where the eggs are laid in this respect. 
These observations go entirely to bear-out Prof. Cordley’s opinion 
and in the writer’s mind it passes as a settled fact that while the 
moth prefers to lay eggs on the fruit she will lay them on the 
glossy surface of a leaf that is smooth rather than on the 
felty surface of a young apple. Later in the season when the ap- 
ples have lost their pilose coating most of the eggs are laid on the 
fruit in preference to the leaves or some may be found in the latter 
position. At Missoula it has been observed that the egg is some- 
times laid on a smooth spot on a young apple surrounded by the 
felty pile. This habit of avoiding the hairy surfaces in depositing 
eggs appears to be but a reasonable precaution of the parent, for if 
deposited on the surface of the pile it would not only be in danger 
of drying from below but also would be liable to be shed to the 
ground along with the hairs unless it hatches before the hairs are 
shed. Thus it has come about that various authors have recorded 
that the eggs of the first generation are laid largely on the leaves 
while those of the second are more common on the fruit. It has 
been found, however, that where the fruit is scarce more eggs are 
laid on the leaves. 

Various writers have stated that the eggs are laid at night. .As 
published in a previous bulletin of this station, the writer has seen 
a moth busily engaged in egg laying just before sunset and. under 
the observations of Mr. Simpson it was found that for the most 
part the eggs are laid in the late afternoon and early evening. It 
seems entirely possible that during a season of warm evenings the 
eggs are laid more naturally after dark, but that if warm evenings 
or nights do not occur the moth urged by the necessity of deposit- 
ing her eggs may lay them in the afternoon as dusk approaches 
rather than not at all. 

As bearing on the number of eggs laid by one female Mr. Simp- 
son made two definite observations. In a limb cage in which one 
moth had been placed he found 21 eggs and in another 25 eggs but 
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the second moth’s career was stopped by a spider. With various 
facts in view Mr. Simpson reached the opinion that the maximum 
number of eggs laid by one moth is about 50 and the average be- 
tween 30 and 4o. 

From the writings of various observers it appears that egg 
laying begins about 5 or 6 days after the emergence of the moth. 
It often occurs in Montana that cold rainy spells come at the time 
that part of the first brood of moths is on the wing and from obser- 
vations made by the writer and published elsewhere, there can be 
little doubt that the moth may live over a considerable length of 
time waiting for an opportunity to lay her series of eggs, her physi- 
clogical activities in the meantime being retarded by low temper- 
atures. The writer has kept a newly emerged codling moth in a 
gauze covered bottle in a refrigerator for a period of two months. 


INCUBATION OF THE EGG. 


Widely varying records of the duration of the egg stage have 
been published, the time recorded, varying from four to eighteen 
days. Actual observations have shown that the period of incuba- 
tion varies and the principal if not the only factor is a variation in 
temperature. We believe that the average duration of this stage 
in Montana is very close to 12 days. | 

Having gone through its development in the egg the larva 
emerges through the shell at one end leaving an irregular crack at 
the point of exit. 


THE YOUNG LARVA. 


All the damage done by the codling moth is attributable to the 
larva. The newly hatched larva is about one sixteenth of an inch 
long, whitish in color, with the head, a shield just behind it and a 
shield at the posterior end of the body, black. Later in life the 
parts that were at first black become brownish. After a _ short 
period of life on the surface of the apple the larva begins to bore 
into the fruit. However, some larvae, perhaps many, eat from the 
surface of the leaves before finding their way to an apple. Mr. 
Simpson appears to be of the opinion that eating from the -surface 
of the leaves is a general habit of the young larvae but the truth 
concerning this point, while of great importance has not been es- 
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tablished by actual observations. The importance of the question 
lies in the influence it may have on the effectiveness of arsenical 
sprays. 


THE LARVA ENTERING THE FRUIT. 


The larva seems to find difficulty in gaining entrance through the 
smooth exposed skin of the apple. With the small weak jaws it is 
unable to break through without some advantage of position or aid 
through a roughened spot. A leaf is sometimes fastened to the 
side of the apple and from between the two, a small patch of skin is 
gnawed away. At times the point where two apples touch each 
other is selected. Wherever the young larva crawls it spins a web 
which furnishes a footing by which it adheres to the apple and is 
aided in gnawing the skin. At the calyx end of any apple, however 
exposed, a favorable point ol entrance is furnished in the small pro- 
tected cavity under the calyx lobes where the skin is thin; and it 
is not strange that a large percentage of the larvae, particularly of 
the first generation, enter at this point. 

The larvae of the second generation are known to enter for the 
most part on the sides of the apple spinning a web at the point 
where they intend to enter. Some irregular or roughened place is 
preferred. 

It has been observed that in biting out small bits of the skin 
none are eaten. The larva has been seen to actually back out of the 
partly formed burrows in order to deposit on the surface bits of ap- 
ple taken from just below. When the larva has finally gnawed in- 
to the apple it turns about and spins a silken web over the opening. 
In view of these facts it is not clear how the fatal dose of poison on 
sprayed fruit is taken into the system. 


As above stated the larvae of the first brood enter principally 
by way of the calyx cup. In Montana the calyx cup has closed 
long before the larvae are hatched and it is necessary for them to 
work their way through between the closed lobes or by boring a 
small hole through the base of a lobe. Careful investigations by, 
Slingerland, Gillette, and others have shown that as a rule about 
80 per cent of the first brood enter the fruit in this way. The other 
20 per cent go in at the side or at the base of the stem. By fara 
greater part of the second generation enter by the side of the apple. 


; 
a 
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These facts are to be borne in mind in connection with spraying 
operations. 


THE FULL-GROWN LARVA. 


The large larva is the best known form of the codling moth 
but we may here call attention to some characteristic features by 
which this species may be distinguished from other kinds of larvae. 
The body is pale yellow in general color excepting the back which 
is usually pinkish. While in the very young larva the head is black, 
when older it is brown, as are also the two shields, one just poster- 
ior to the head, and one of the opposite extremity of the body. 
Three pair of rudimentary legs occur at the anterior end and on 
the posterior parts are five pair of pro-legs which are of service 
only through the larval stage. When full grown the larva is about 
three fourths of an inch in length. 


THE COCOON AND PUPA. 


When the larva has reached full size which requires about 20 
days it bores to the surface making the familiar large exit opening 


on the side of the fruit. At the end of the passage a block of frass 


is formed which is pushed aside as the larva leaves. Absence of the 
block indicates that the larva has gone. 

On leaving the fruit the larva seeks a place in which to form 
its cocoon. Usually the trunk of a tree is preferred or if the ap- 
ple has dropped to the ground a suitable place for pupation may be 
round in a crack in. the ‘earth, under a. clod ot -soil, in or 
under any foreign object, or the larva may ascend the trunk 
of a tree. On the tree the caterpillar prefers a crack or crevise on 
such seclusion as can be found in an old knot hole or decayed place 
running into the heart of a tree or limb. Cocoons may often be 
found under bits of bark.. On smooth well kept trees the larvae 
often find no suitable place for pupation on the limbs, and in search- 
ing for a place find their way to the trunk. Hence the utility of 
bands as a means of luring scattering caterpillars to their destruc- 
tion in cases where a very vigorous warfare is waged. Plate III 
shows a photograph of a trunk of a tree taken to show.a bad cavity 
near the crotch which affords abundant opportunity for many larvae 
to hide out oi reach of their bird enemies. Bands are also shown 
as properly applied to furnish hiding quarters for the larvae before 
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they reach the cavity in ascending or descending the trunk. 

In the case of fruit that has been harvested the larvae in leaving 
the fruit in the unnatural surroundings of the fruit cellar or mer- 
chant’s warehouse readily spin their cocoons in the cracks and 
crevices of the containing boxes or any other similar places which 
may be found. 

With the mandibles the larva gnaws out a shallow cavity in the 
surrounding substance to receive the cocoon. The wall of the 
coccoon is composed of silk which is produced by the glands in the 
head placed there by nature for the purpose. With this silk are 
mixed numerous bits of wood, bark or other substances gnawed 
loose by the caterpiller and in this manner the cocoon is made to 
closely resemble its surroundings. Having constructed the coccoon 
about itself the transformations are begun. The body contracts, 
changes color slightly, and is straightened out lengthwise in the 
cocoon. The larval skin is molted and the pupa with a very deli- 
cate covering is left. This covering soon hardens and takes on a 
brownish color. This change occurs in about 3 days after the 
cocoon is constructed in the case of the first generation, but in the 
second brood of larvae, which reaches full growth in the fall, the 
change from a larva to a pupa,does not occur until the following 
spring, the larva remaining as such though dormant, through the 
winter months. It has been shown that in some cases the larva 
may change its quarters in the spring of year, though for what pur- 
pose is not clear. 


MORTALITY AMONG LARVAE DURING HIBERNATION. 


Besides large numbers of larvae that meet death during the 
winter by being eaten by birds, many die from other causes and 
may be found during the winter or spring in a blackened condition 
in cocoons. The cause of the death of these hibernating larvae 
is unknown. From these causes it is probable that not over one 
quarter of those larvae that form cocoons in the fall successfully 
pass the winter and reach the moth stage. 


THE MOTH. 


Figure 2, Plate II, shows a cocoon and pupa shell vacated by 
a moth in emerging, attached to the under side of a piece of bark. 


PLATE. I, 


Fic. 3 


PLATE aK, 


Fie. 2 


an 88 & 


PLATE 


PLATE lv. 


THIRD ANNUAL REPORT OF STATE ENTOMOLOGIST. 199 


Having completed the necessary transformation in the pupal stage, 
the pupa squirms part way out of the cocoon and splits on the back 
at the anterior end. Through this split the moth emerges and, after 
expanding and drying the wings, is ready for flight. 

The moth is a beautiful little insect, marked with many gray 
and brown cross lines. Dark. brown spots and streaks of orange 
and gold occur at the posterior or outer end of the wing. Many 
moths of this species as caught in the orchard do not have the mark- 
ing here mentioned on account of losing their scales by rubbing. 
The adult codling moth is not often seen in an orchard even when 
abundant. It is shy and during the day spends most of the time 
lying quietly on the leaves or on the bark. In flying the motions 
are quick and it is not easy to follow them with the eye. When 
disturbed and made to fly they soon come to rest again. The 
moths are not attracted to light to any considerable extent. 

The moth probably lives but a few days, if the weather is warm, 
and if conditions are favorable for rapid deposition of eggs. That 
cold weather may greatly prolong the life of the moth is indicated 
Ey an experiment conducted several years ago (1902). An un- 
impregnated female moth was kept in a gauze covered bottle in a 
refrigerator for a period of about two months. When taken from 
the refrigerator and placed in a sunny window in the same bottle 
it revived and flew about the bottle but died soon after. 


DATES OF ArrEARING OF DIFFERENT STAGES. 

It is believed that there are two full broods of the codling moth 
in Montana, and only two. This opinion is based largely upon the 
habits of the insects at Missoula in the summer of 1902 and partly 
also on the data accumulated and published by various writers, 
notably Prof. C. P. Gillette. Fron the observations of all workers 
in this subject it seems to be fairly clearly shown that there are only 
two broods of moths anywhere in the United States. There may 
be, however, conditions which will produce a partial third brood. 

The earliest arrivals of the moths from the over wintered larvae 
make their appearance in Montana during about the first week in 
May and others continue to appear until about the 2oth of June. 
The moths are out in the greatest abundance about the first of June. 
It is probable that the deposition of eggs may be greatly retarded 
by unfavorable weather so that while under favorable conditions 
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the moth may begin laying within a few days after emerging, if 
a cold rainy spell occurs at the critical time the operation may be 
delayed for weeks. This as well as the length of the period through 
which the moths emerge would account for the overlapping and 
consequent confusion of broods. 

The first eggs are laid, in the region of Missoula, at about the 
first week in June, the first larvae appearing about 12 days later. 
The first eggs of the second brood are produced about August 10 
and the first larvae of this generation appear some 12 days later. 
I'rom the fact as previously published, that moths may be seen lay- 
ing eggs in the orchard as late as October 4 and that the broods over- 
lap in the middle part of the summer it is clearly evident that eggs 
are being laid and that larvae are hatching practically all summer 
from early in June on. We have only meagre data upon which to 
base an opinion regarding when the bulk of each generation of lar- 
vae is hatched but we may venture to state that for practical pur- 
poses in spraying the middle of June and the middle of August are 
probably the critical times when the fruit should be well covered 
with an arsenical poison. 


THE FOOD OF THE CODLING MOTH. 


The developing or ripe fruit of apples and pears seems to be 
the natural food of the codling moth though it is thought by some 
that originally the larvae fed on the leaves of the apple, later acquir- 


ing the habit of burrowing in the fruit. While crabapples seem to 


be less preferred they are sometimes very severely attacked. It 
should excite no surprise if peaches, plums, prunes, cherries, apri- 
cots and quinces are found to be slightly infested also, as there 
are numerous authentic records of these fruits being attacked. It 
should be borne in mind that the moth accepts such less preferable 
food probably only when apples and pears are not to be found in 
sufficient abundance. 

Dr. Riley in 1869 reported that the moth had been bred from 
the screw bean but the correctness of this record has more recently 
been brought in question. Some have thought it probable that the 
fruit of the rose may in some cases serve as food for the larvae. 
Having this in mind Mr. Simpson, in 1gor, carefully examined many 
hundreds of these rose fruits in the vicinity of a badly infested 
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orchard but did not find a single case of injury to the rose fruit by 
this species. Yet, when forced by the absence of suitable food it 
may still be possible that it would attack the rose. To the writer 
it appears as very improbable that in Montana even a single gener- 
ation could come to maturity in this way. The seeds of the rose 
hip later in the season become very hard and unfit as food for an 
insect with jaws no stronger than those of the codling moth larvae 
and if the first generation had matured, the second would in all pro- 
bability perish. This question has engaged the interest of those 
occupied in fruit growing in Montana because of its connection with 
the problem of the control of the spread of the species in our fruit 
growing regions. 

The debated question of the nut feeding habit of the moths 
in other localities is of little practical interest in Montana. 


In this connection we would mention the very interesting ex- 
periments on the leaf feeding propensity of the larvae conducted by 
Prot. Cordley and recorded in Mr. Simpson’s extended account of 
the codling moths (Bulletin 41, Division of Entomology, U. S. Dept. 
of Agr., 1903). Prof. Card in 1897 recorded that young larvae, par- 
ticularly when confined nibble the leaves of the apple and in his 
bulletin Mr. Simpson records having seen leaves eaten in cases 
where he thought the work to be of the codling moth. Prof. Cordley 
made actual observations which can best be described in his own 
words. 


“It was found on June 4 that these eggs had hatched and nearly 
all of the larvae were dead. Two of them, however, had fed upon 
the leaves, were yet alive and had made some growth, notwith- 
standing the fact that the leaves had been taken from the tree 
nearly a month before and were therefore presumably not in the 
most palatable condition. Both larvae were feeding upon the lower 
parenchyma of the leaf, and one had completely covered itself with 
a web holding pellets of frass. A recently hatched larva, mounted 
in balsam, measured 1.35 mm. in length; the laryer of these 
two larvae at this time measured 1.80 mm. in length and was pro- 
portionately stouter. Both were transferred to fresh leaves, upon 
which they fed until June 8, when one of them disappeared. The 
other continued to feed until June 2, when it too disappeared. 
However, I noticed a slight discoloration of the lidrib of the leaf, 
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near where the larva had been feeding, and on carefully opening it 
tound the larva feeding as a miner, it having already excavated a 
tunnel about 15mm. long. I then examined the other leaf, in which 
1 found the larva that had disappeared three days before likewise 
feeding in the interior of the midrib. The larvae were again 
transferred to fresh leaves, and by the following morning each had 
again disappeared within a midrib. Both larvae continued to feed 
within the midrib until June 16, when one of them, on being trans- 
ferred to a fresh leaf, refused to eat and soon died. The _ other, 
with occasional changes to new pastures, continued to thrive until 
June 25th, when it was plump and active and apparently in the 
best of health and spirits. Unfortunately I was then absent from 
the laboratories for some days, and when I returned the larva was 
dead. I believe that with careful attention it -could have been 
brought to maturity on a diet of leaves alone. When one considers 
that it lived and grew for more than three weeks upon leaves that 
liad been severed from the trees sometimes for several days, and that 
it was apparently more thrifty between June 16 and 25 than in the 
earlier days of its existence, one must acknowledge that, while the 
proof is by no means positive, the indications are that codling moth 
larvae may fully develope on a diet of perfectly fresh apple leaves 
without ever having tasted fruit.” 

From the foregoing it seems very probable that in a state of 
nature which is usually more favorable for insect life than under 
artificial conditions, however well adjusted, the larvae could come 
{o maturity on a diet of leaves alone. 


REMEDIAL AND PREVENTIVE TREATMENT FOR THE CODLING MOTH. 


MAINTAINING A WHOLESOME PUBLIC SENTIMENT. 


Lack of appreciation: of the importance of the production of 
apples reasonably free from the Codling moth is responsible in a 
large measure for the enormous losses suffered from this insect in 
some parts of the United States. The producers of fruit are not — 
alone the ones affected by lack of sentiment in this respect for the 
general public inevitably receives a poorer quality of fruit for its 
money if pests are not controlled. It is to the interest of both 
the producer and the consumer that such a public spirited sentiment 
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be maintained as will lead to the elimination of worthless roadside 
fruit trees that may be a constant source of devastation and which 
will bring pressure to bear on thoughtless citizens who do _ not 
spray. Such a public sentiment also tends to make easier the en- 
forcement of horticultural laws intended to reduce the injuries done 
by insects. 


ENFORCEMENT OF THE HORTICULTURAL LAW. 


Every citizen, whether a fruit producer or not should use his 
influence to have just and suitable inspection laws enfoced in Mon- 
tana. A successful horticultural industry in Montana will have a 
beneficial influence upon every branch of industry. The prospec- 
tive settler or investor cannot but be favorably influenced by a repu- 
tation in Montana for producing large quantities of clean apples. 
A reliable law conscienciously enforced will do much to prevent 
the introduction and spread of the pests and diseases of fruit of 
which the codling moth is probably the most injurious in Montana. 


USE OF SECOND-HAND BOXES. 


The owner of a young orchard not having been in the habit of 
securing apple boxes is very liable to harvest his first small crop 
wholly or in part in second hand boxes bought from merchants in 
nearby towns. We have already indicated that these boxes are 
very likely to contain cocoons of the codling moth. Thus tak- 
ing these boxes into the orchard particularly at the time of the year 
when summer varieties are harvested, the Codling moth may be lib- 
erated in the place where it is most to be feared. In harvesting 
fall or winter varieties in such boxes the danger is very much less 
as moths set free in the orchard after all or part of the apples are 
picked have very much smaller chances to deposit eggs that will 
mature moths. 


SPRAYING. 


It has not been shown precisely where the codling moth gets 
the fatal dose of arsenic on sprayed trees that makes spraying a 
profitable practice. The habit of the young larva of rejecting from 
the mouth the skin taken from the surface of the apple is interesting 
in the extreme. | It is supposed that in making its way through the 
surface of the apple the larva gets enough of the poison to kill it 
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but in this connection the habit of the larva of eating from the sur- 
face of the leaves, in some instances, is of great interest. 

The fundamental aim of spraying for this pest is to have the 
fruit and leaves evenly and thoroughly covered with a compound 
of arsenic at the time the young larvae are entering and it has been 
clearly shown through practical experience that this treatment is 
very effective in reducing the amount of injury. 


ARSENICAL COMPOUNDS FOR THE CODLING MOTH. 


The essential and active agent of arsenical compounds is the 
arsenic they contain, yet common white arsenic is not suitable for 
spraying since it is readily soluble in water and hence injurious to 
the foliage. So far as the foliage is concerned in order that an 
arsenical compound may not be injurious it should be practically 
inert. It is therefore necessary to use a compound of arsenic 
which has a degree of solubility in water so slight that the leaves 
do not suffer injury and yet which when taken into the body of the 
insect will be fatal. 

Paris green has been the most popular insecticide for the codling 
moth, and most excellent results have been secured with its use. 
' It is not entirely free of soluble arsenic and to take up that which is 
soluble, freshly slaked lime is used. <A safe formula for apple trees 
is as follows: 

Paris green, I pound 
Lime, 1 to 2 pounds 
Water, 150 gallons 

Arsenate of lead is coming into favor as an insecticide for use 
against this pest, and has some very strong points of advantage over 
Paris green. The great weakness of Paris green is that being of a 
granular form, it is easily washed off by showers. The occur- 
rence of rains in the spring season is sometimes a great interfer- 
ence with effective spraying. Arsenate of lead when sprayed ad- 
Leres to the leaves and apples as a thin film which is not easily 
mashed off. In Missoula where rains often occur when 
the first application of the poison is being made this compound has 
become highly approved by the officials of the State Board of Hor- 


ticulture. Moreover, it is to be recommended for our local condi- © 
tions on account of the fact that since the two broods of the moth © * 
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appear over such a greatly protracted period, the larvae are hatch- 
ing and entering the fruit through practically all summer. A much 
larger per cent, therefore, can be killed by an insecticide which when 
once applied remains on the trees through a long season. Contain- 
ing as it does a very small amount of soluble arsenic this compound 
may be applied even to delicate foliage like that of the plum in 
much greater strengths than Paris green. A third point in its favor 
is that being white in color the operator can plainly see just what 
trees or parts of trees have been sprayed. This is_ particularly 
desirable in some classes of work where one gang of workmen with 
a power outfit goes over a large number of trees leaving another 
party to cover the parts of the trees omitted, thus making a very 
thorough job at a minimum expense. 

Other arsenical compounds are in use but they are not to be re 
-commended for the general fruit grower in competition with Paris 
green and arsenate of lead. 


SPRAYING MACHINERY AND APPLIANCES. 


From the orchardists’ standpoint there are two classes of 
pumps, namely, first, those which are worked by hand and second 
those in which some form of power is used. It is very desirable 
that a good strong pressure be maintained in the fluid and with 
power outfits more ground can be covered and with greater 
thoroughness. A good man power outfit is sufficient for an orchard 
of about 2,000 trees or less. For orchards above this number a 
‘power outfit should be selected from among the various types that 
can be secured. 

Anew style of sprayer is attracting attention in the East and 
has the approval of some parties who are spraying on an extensive 
‘scale. In this outfit no pump is used but the pressure on the fluid 
is maintained by the use of liquefied carbonic acid gas. The air tight 
metallic tank containing the sprayimg mixture is connected to a 
smaller tank or tube containing the lipuefied gas. When the valve 
‘between the two tanks is opened sufficient pressure is produced 
above the spraying fluid to force it out through pipes taken from 
the bottom of the tank. It is said that a sufficient and an even pres- 
sure can be maintained. In the use of this outfit much depends 
upon the price of the liquefied gas in Montana. The best figure 
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that has been obtained at present is 29c a pound in Minneapolis 
This gas can be obtained in the Atlantic states for about 4c a pound 
and it is probable that better figures can be obtained for Montana. 
A recent letter from H. L. Frost & Company, Foresters and Ento- 
tnologists, of Boston, Mass., states that a force of men in their em- 
ploy, using this gas, in spraying lime and sulphur wash put out 700 
gallons with $1.60 worth of gas. 

Two lines of hose are all that can usually be used to good ad- 
vantage even on power outfits. In spraying orchards it is often de- 
sirable to have an elevated platform-attached to the wagon in order 
that the operators of the poles may be elevated to where they can 
spray thoroughly in th tops of the trees as well as among the lower 
branches. 

A device is made by the Spraymotor Company of London, On- 
tario, and Buffalo, New York, by which the fluid coming from the 
tank before entering the two lines of hose is cleaned of any objects 
that would clog the nozzles.’ By its use much time may be saved 
particularly where it is necessary to use water from an irrigating 
ditch which has many small floating bodies in it, 


WHEN TO SPRAY. 


A review of the facts of the life history of the codling moth 
indicates clearly that in timing the different sprays that are applied 
we should in the first place spray so as to lodge the poison in the 
calyx cup before it closes. Though the larvae of the first generation 
may not hatch until some time after the cups have closed, they 
nevertheless to a large extent, go in at the blossom end of the fruit. 
Ih is highly desirable, therefore, that the poison be in these cups 
when the larvae arrive. It is fortunate that the poison lodged in 
the caylx while open is retained there and more or less protected by 
the closing of the calyx lobes against being washed out by rain. 

Since a part of the larvae of the first generation and a much 
larger proportion of the second enter the fruit from the side, it is es- 
sential that the general surface of the fruit be also covered with 
poison, and since the larvae may be found going into the fruit in 
most abundance at about June 15 for the first generation and about 
August 12 to 15th for the second, these dates should be considered 
as critical times. It would be well therefore to have the dates of 
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spraying so timed as to have the fruit practically well protected at 
these critical dates. 


THOROUGHNESS IN SPRAYING. 


Satisfactory results in spraying for the codling moth cannot be 
expected if the work is not done with thoroughness. We believe 
there are many who have sprayed for years who have not yet learn- 
ed the importance of thoroughness. It is highly desirable that the 
entire surface of both fruit and leaves be evenly covered. [ 
am informed by Mr. H. L. Frost of Poston who does spraying on a 
very extensive scale that it is his practice to allow his force of men 
to go over a large number of trees with a power outfit in a some- 
what hasty way covering the bulk of the surface and that later he 
sends a smaller number of men with another outfit over the same 
trees to spray all that was omitted the first time. This he does to 
Save expence and secure thoroughness. ‘The first force of men with 
a large machine would waste much time in attempting to cover ail 
parts of the trees and the second force of men under instructions to. 
complete the job can be made to do thorough work. 


BANDING FOR THE LARVAE. 


Bands are used to catch scattering caterpillars that have escaped 
destruction by the poisonous spray. The advisability of their em- 
ployment depends upon the degree of thoroughness required. 
‘Their successful use depends upon having trees that are free, or 
reasonably so, of other hiding places into which the larvae might go 
to pupate. Finding no other places the caterpillars crawl under the 
' band thus bringing them all together where they may be readily 
found and destroyed. We have used and we recommend burlap 
for banding trees. This may be bought in the bolt and cut up into 
pieces 8 to 10 inches wide which when unrolled give long strips of 
the right width for banding. In Missoula we had the burlap cut into 
pieces of this length ina large paper cutter in a newspeper office. 
The workmen each take one of these rolls and as they come to the 
tree to be banded cut off a piece of sufficient length to go round the 
trunk or limb and.slightly lap. It is placed tightly against the tree 
and a string tied to the middle. Then the top edge is pulled down 
over the string. In examining the band the outer thickness of bur- 
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lap is first turned up very carefully and all larvae located and crush- 
ed, then the other layer is turned up and examined in the same way. 
The two edges of the burlap are left turned up until next examined 
for larvae when they are turned down one at a time and examined. 

The bands should be examined once in every 7 to 10 days in 
order that none of the larvae that go there may be able to come to 
maturity and fly away. These bands may be a positive injury 
father than a benefit if neglected and allowed to harbor insectis until 
they mature. 


APPLE TREE PLANTING AND SPRAYING. 


Several hundred thousand apple trees are being planted in Mon- 
tana each year and from observations made by the writer in various 
parts of the state it is apparent that in many cases little or no at- 
tention has been paid to so planting the trees that they may be 
properly sprayed when they reach full size. It has been cleariy 
shown in various parts of the United States that practically the 
whole difference between success and failure in apple growing is 
covered by the saving made through wise and thorough spraying. 
Montana will be no exception to this generaly rule and when our 
orchard indusiry, now in its infancy, has reached the development 
that it seems sure to attain, various insect and fungous pests will 
bave become widely spread and will require systematic treatment. 
The time is not far distant when in order to secure the best results 
from the management of the commercial orchard it will be necessary 
tc spray several times each year. 

With these facts before us it is of the greatest importance 
that in planting new orchards such a distance between trees be es- 
tablished as will permit of passing around the tree with the spray 
pole. It should at least be possible to drive a two horse wagon 
through between the rows of trees and to operate a spray pole he- 
tween two trees in the same row without the interference caused 
by tangling of limbs of different trees. It is a short sighted policy 
that prompts a grower to set his trees close together that he may 
secure a greater crop from the same acreage. This may be carricd 
to such an extent that the crop will be distinctly lessened rather 
than increased, wholly independent of the benefits to be derived 
from spraying. 
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It is fortunate that the proper distance to set trees to get maxt- 
mum returns in the crop is not less than the distance demanded in 
order to conveniently and effectively spray. Thus, from hoth 
standpoints it is clearly best not to set the trees so close that their 
limbs can interlock. 

Prof. Fisher of the Horticultural Department of this college 
recommends that in planting new orchards the trees be set not closer 
than 25 to 30 feet. 


CLEAN CULTURE vs. COVER CROPS. 


In deciding whether to practice clean culture or to grow cover 
crops the fruit grower may well bear in mind that much better re- 
sults may be secured in fighting the codling moth in orchards in 
which the ground is kept free of vegetation and can be stirred at 
least during the time that larvae are seeking places for pupation. 
It will be readily appreciated that the codling moth will find con- 
ditions much less favorable in an orchard kept clean as in Plate IV 
than in one in which legumes, grasses, or weeds are allowed to 
grow. 


CARE OF THE FRUIT STOREHOUSE. 


In harvesting fruit from an infested orchard many larvae will 
be carried away with the fruit, for partly grown larvae may be in 
apples that show no exterior sign. It follows then that many such 
larvae will mature after being taken into the fruit houses and that 
they will construct cocoons and mature the following spring, then 
passing through windows and doors, will fly back to the trees. Dur- 
ing the spring of the year when these moths are emerging they 
should be prevented from leaving the fruit house either by keeping 
the doors and windows closed or by attaching screens. These 
facts should be borne in mind in constructing such store houses 
and where possible each season the interior of the fruit house should 
be thoroughly renovated during the winter or spring after the fruit 
has been removed. Any moths that emerge from cocoons that 
escape destruction during the renovation may be killed by hand or 
by fumigation with potassium cyanide and sulphuric acid. 

At this point we should call attention to certain experiments 
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conducted in Ohio by Mr. A. F. Burgess. It is a well known fact 
that the codling moth hibernates as a larva enclosed in a cocoon. 
Mr. Burgess finding many larvae in their winter quarters in a fruit 
house in Deleware, Ohio, took advantage of the opportunity to ex- 
periment with the use of hydrocyanic-acid gas as a means of killing 
the insect in this stage. The formula used was one ounce potas- 
sium cyanide of 98 percent purity, one fluid ounce of sulphuric acid 
and three fluid ounces of water to each 100 cubic feet of enclosed 
space. After tightly closing the house the gas was liberated az 
3:00 p. m. and the door was opened at the expiration of 20 minutes. 
Without going into details the general results of the experiment 
was that about 4o percent of the larvae were found to be dead 
about two weeks after the fumigation. Considering the fact that 
the house was well constructed and the experiment carefully made 
it seems to be well shown that this treatment cannot be depended 
upon for killing the hibernating larvae of the codling moth. The 
use of this gas in fruit houses after the weather has become warm 
in the spring of the year so that the moths are flying about the 
house, may reasonably be depended upon to kill this insect in the 
moth stage. It is essential however, that the house be of tight 
construction in order to prevent the escape of the gas. 


TREATMENT REQUIRED BY OLD ORCHARDS. 


Old neglected orchards are a menace to the fruit industry for 
they harbor insect pests in abundance. Almost every apple prv- 
may contain a worm. _Beside being left unsprayed the trees 
of such an orchard may have many scales of bark which offer 
excellent hibernating quarters. Such trees should either be cut 
down and burned or brought into condition to produce clean frutt. 
To recover such trees they should be pruned, the holes should be 
filled with cement or plaster, and the rough bark removed and burn- 
ed. Then the trees should be sprayed as in young bearing orchards. 
As strange as it may seem we are already getting orchards and 
trees of this description in Montana. Owners not realizing their 
early hopes from their trees have turned their attention to other 
things and have neglected the earlier enterprise. The existence 
of such trees should not be tolerated by the owner of the premises 
or by public sentiment. 
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THE PLUM GOUGER. 
Coccotorus prunicida. (Walsh.) 


The plum gouger and plum curculio placed side by side bear 
but little resemblance to each other, except that both have a snout 
or rostrum and are of about equal size, yet the gouger has been 
ofteh mistaken for the “little turk” in the region where the two 
species overlap. The adult gouger is very close to one-fourth of 
an inch in length, exclusive of the rostrum, and is a very prettily 
marked beetle. The thorax, the head including the rostrum, the 
underside of the body and the legs, are of an ochre-yellow color, 
due to the presence of hairs of this color. The wing covers are 
darker, being of a leaden-gray color, though, when viewed under a 
lens, the hairs are seen to be distinctly lighter than on other parts 
of the body. The wing covers are irregularly spotted with yellow- 
ish and brownish patches ‘of scaly hairs. A rather indistinct yel- 
lowish line occurs on the middle of the back extending from the 
thorax to the end of the wings. The small, roundish head, deeply 
sunken into the thorax, narrows down into the gently curved ros- 
trum, which is slightly longer than the head and thorax together. 
The elbowed antennae are attached just beyond a point one-third 
the distance from the tip of the snout, which extends forward and 
Gownward. The plum curculio is noticably smaller than the gouger 
though by actual measurements it lacks only one-sixty-fourth of 
an inch of being as long. Even this small numerical difference is 
very easily detected in such minute creatures as these. The curculio 
differs also in color, being dark brown variegated with spots of 
white, ochre-yellow and black giving a general color impression of 
dark brown or smoky black. Dr. Harris, the early entomologist 
from Massachusetts well said of the plum curculio, “looking like a 
dried bud when it is shaken from the trees, which resemblance is 
increased by its habit of drawing up its legs and bending its snout 
close to the lower side of its body and remaining for a time without 
motion, and seemingly lifeless.’ The thorax is uneven and the 
wing covers have longitudinal ridges and two black-colored humps. 
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In feeding on the fruit of the plum the curculio makes a character- 
istic crescent slit in the skin, while the gouger makes a_ simple 
circular hole. The plum gouger grub feeds entirely from the 
flesh of the fruit pit, while the curculio feeds from the fruit outside 
ol, but next to, the pit. The curculio causes the fruit of the plum 
to drop to the ground while still very immature, though infested 
cherries become mature. Plum fruits containing gouger young 
reach maturity on the tree. It is apparent therefore that there is 
little reason for failing to distinguish between these two weevils 
or their effects upon the fruit. 


OCCURRENCE IN MONTANA. 


While making a hasty survey for insect pests in the Yellow- 
stone Valley west of Billings during last summer, (1905) this weevil 
was found infesting the plum orchards of that region, but confined 
as is characteristic of the species, to native varieties. A large 
percentage of the fruit in infested trees had been gouged, very seri- 
ously injuring the crop. The species was first located in two 
orchards at Park City and later in an orchard about three miles 
west of Billings. We are informed by Mr. Olney Taylor, formerly 
of Park City, that the gouger has been in that place to his knowl- 
ledge for some eight or ten years. 

Mr. Taylor affirms that another weevil, with humps on_ its 
back, believed by him to be the curculio, has been found by him in 
his plums at Park City. The writer has not yet seen specimens of 
this beetle in any stage. It is probable that any one attempting to 
grow plums in the Yellowstone Valley will be more or less troubled 
with this insect. From what has been learned of this species in 
other parts of the country it is apparent that it is capable of becom- 
a very considerable factor in the production of marketable plums 
cn a commercial scale and our fruit growers in the central and west- 
ern parts of the state as well as in the Yellowstone and tributary 
valleys, will do well to be on the look out for it and protect them- 
selves. 
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GEOGRAPHICAL DISTRIBUTION. 


As indicated by the published records, the plum gouger occurs 
throughout the north-central portions of the United States. It 
extends from Montana east to Michigan and New York and south to 
Texas. It is probable that in the territory here roughly indicated 
that this beetle has lived in a natural state for centuries before white 
men came to America. In fact, the beetle is believed to be native 
to this region. 

In this connection it is interesting to note the geographical 
distribution of the native plum of America, Prunus americana, 
as given by Waugh in his “Plums and Plum Culture,” (1901). He 
says “In its native forms the species Primus americana ranges from 
Ohio to Texas and northward to Minnesota and Montana. Along 
the northern border of this range and eatsward in New York state 
it shades away insensibly into Prunus americana nigra, (the nigra 
group). Thus, in general terms, the distribution of the gouger is 
the same as Prunus americana. The coincidence of the distribution 
of the two may or may not indicate that the plum mentioned is the 
only food of the gouger. The insect is known to feed in the orchard 
from plums whose origin is other than from the American wild plum 

Professor Waugh also states that, horticulturally, the American 
plums range from Prince Edward Island, Manitoba and Vancouver 
to Florida, Louisiana and Texas. 

Over a large area, however, especially in Northern Iowa, Wis- 
consin, northern Michigan, Minnesota to the Dakotas, Montana and 
that part of Canada between Ontario and Vancouver, they are 
practically the only plums that can be grown. 

It is apparent, therefore, that this very destructive insect is 
likely to become very much more widespread in its occurrence than 
at present, maturing, as it does, in a relatively short period. It will 
probably be able to thrive in a much more extreme climate than 
that of the parts of Montana it now occupies and will extend its 
existence into other localities. 
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-Figure 2. -The Plum Gouger. The larva or grub and the adult are shown, 
together with the eftects of the insect on the blossoms and fruit of the plum. 
(After LUGGER; cut loaned by Professor Washburn.) 
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EXTENT OF INJURY CAUSED BY THE PLUM GOUGER. 


The plum gouger is believed to be a more objectionable pest 
than the plum curculio. The work of Prof. Gillette in lowa seems 
to show conclusively that where the two weevils were working side 
by side on American plums the gouger was markedly more injuri- 
ous. By actual count a much larger per cent of plums were eaten 
into by the gouger than by the weevil. Fruits containing grubs of 
the curculio soon drop to the ground, thus tending to induce a 
larger growth in the plums left on the tree. This process of thin- 
ning may in some cases be a positive benefit, and result in a greater 
market value of the crop. Even this small benefit cannot be credited 
to the gouger. Its ways are wholly bad, for fruits containing its 
larvae mature on the tree, taking their full proportion of nourish- 
ment. | 

Prof. Lugger, writing on this insect in his “Beetles Injurious 
to Our Fruit Producing Plants,” after speaking of Minnesota’s worst 
insect and fungous pests of the plum, said “The plum gouger is the 
most destructive of the above named insects in Minnesota. It is # 
reddish brown snout beetle, with a peculiar pruinose, almost vel- 
vety surface, and is of a very different shape from the better known 
but less common plum curculio. In the spring of 1895 the plum 
trees on and near the Jowa Experiment farm were in full bloom 
and promised rich returns, but before long one flower after another 
dropped off, and but comparatively few were left upon the trees 
and in some cases none remained. When the cause of this trouble 
was investigated it was found that this snout beetle was busily 
engaged in gouging holes in the flowers, which, in consequence, 
shrivelled and dropped.” 

The injuries from this weevil are apparent at all the stages in 
the development and growth of the plum. First, as the blossoms 
are appearing and the young plums setting, the beetles appear and 
destroy a large proportion of the crop at the outset, and, second, as 
the crop approaches maturity, a part or all of the plums are found 
to be rendered worthless for the market by the presence of injured 
spots caused by gouges made by the beetles when the plums were 
very young. Some of these gouged plums contain immature beetles 
in the pits and some none. 
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NATURAL HISTORY. 


The life history of this important insect was first worked out 
Sy Benj. D. Walsh and published in 1806, (Vol. 5 of Practical En- 
tomologist). Other facts have.been added by more recent writers, 
notably, Prof. C. P. Gillette, Dr. C. V. Riley, Prof L. Bruner. The 
facts contained in these papers have been in a large measure veri- 
fed for Montana. 


TIME OF APPEARANCE. 


The beetles appear early in the spring of the year, and feed on 
the buds and flowers, having spent the winter under some suitable 
shelter in the vicinity. Prof. Gillette records having taken beetles 
in Iowa as early as April 16th, or fully one week before the trees 
were in bloom. Allowing for backwardness of season, due to our 
altitude and elevation, for parts of Montana other than the Yellow- 
stone Valley, Bitter Root Valley and the Flathead country, we may 
look for the beetle, when it becomes generally distributed, at about 
the tenth to fifteenth of May, and in the lower Yellowstone, Bitter 
Root and Flathead valleys, about two or three weeks earlier. The 
time of appearance of the adults is of practical importance because 
of the fact that at this season, and while the eggs are being deposit- 
ed, is the only opportunity to effectively combat the pest, except 
by the laborious and inadequate method of hand-picking the infest- 
ed fruits. 


EGG LAYING. 


After the young fruits have set and begun their growth the 
females deposit their eggs in them, eon egg in a plum, first boring 
a hole with the snout to receive the egg. The egg is placed just 
below the surface of the skin and is yellowish white in color, with 
mo external markings. It is nearly spherical in shape, measuring 
one thirty-fifth of an inch in greatest dimension. On exposure, 
after being laid, the egg changes to a jet black color. 

Many more wounds are made in the fruit than required for the 
egg. These wounds all appear throughout the growth of the plum 
on the tree. Many punctures are often found on a single plum. 
The flesh grows less perfectly near the wound, resulting in a depres- 
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sion surrounding each puncture. So far as the writer has observed 
there is no external indication to aid in determining which of the 
injured plums contain immature gougers. 

The punctures made by this species are not easily mistaken for 
the characteristic slit or crescent made by the female plum curculio 
in depositing her eggs. 

The egg laying extends over a considerable period, probably 
until late in July in Montana. 


THE LARVA, PUPA AND ADULT. 


The very small grub, upon hatching from the egg, bores directly 
towards the pit, which it enters, gnawing its way through the shell 
of the pit, which at that time is soft and easily gnawed. Some two 
weeks from the time of hatching are required for the larva to get in- 
side the pit, much of this time being consumed in entering the pit. 
On the flesh of the pit the larva feeds until maturity, there being 
about enough nourishment for one larva in a single pit. By the 
time full size is reached the shell has become very hard, but by a 
wise instinct the larva is prompted to make an exit-opening, using 
for this purpose its powerful jaws. Then, still within the pit, the 
transformation to the pupa or quiescent stage occurs. From these 
pupa the adult beetles come and go at once to winter quarters with- 
out feeding. The hole through the hard shell of the pit is of suf- 
ficient size to admit the passage of the adult bettle which but for 
the hole previously made could not escape for the adult mouth- 
parts are not adapted for such difficult tasks. 

Prof. Gillette’s experiments indicate to him that about twenty- 
six injured plums out of every hundred yielded mature insects. 


REMEDIES. 


It seems to be a well established fact -that gouger infested 
plums do not fall prematurely and that, therefore, little or no good 
can be done by picking up and destroying fallen fruit. Prof. Gil- 
lette has recommended two remedial measures: (1) Gather and 
destroy all stung fruit on the trees before any of the beetles emerge. 
While visiting various orchards in the Yellowstone Valley on Aug- 
ust 29th, 1905, the writer found the gougers existing as pupae in 
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-the pits of fruits. So far as seen, none had emerged on this date. 
August 15th or 20th would probably be a safe date to set as a limit 
beyond which it would be unsafe to delay gathering the stung fruit. 
On the other hand this work should not be done earlier than July 
.I5th, else the larvae from late deposited eggs would escape. 
\(2) Prof. Gillette and others have recommended the gathering 
‘and destroying of the adult beetles early in the spring. This is the 
easiest done, as with the plum curculio, by jarring the beetles from 
the trees into a suitable contrivance, described below, from which 
they may be taken and destroyed. By so doing, early in the season, 
the beetls taken will be prevented from either destuoyine buds and 
'flowers or puncturing young fruit. } 

The essential features of a curculio catcher are an expanse of 
<anvas or cloth, supported on a frame work. A convenient and 
approved form is one in which the canvas is supported on a wheel 
-and handles, which resemble a wheel barrow. On the opposite side 
ef the wheel from the handles is a long opening in the canvas so 
arranged that the wheel may be pushed close to the trunk of the 
tree, thereby bringing the canvas under practically the whole tree. 
Then the tree, if small, or the separate limbs, are suddenly jarred 
to dislodge the beetles, which are gathered and destroyed. 

Such a catcher as is above described is designed for an orchard 
of a considerable number of trees. A simple sheet spread on the 
-ground will serve for a small number of trees. 
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THE CORN WORM. 


Heliothis arnuger’ WHubn. 

This well known insect came prominently before the people 
of Montana in the season of 1905 as a pest of corn. Simultaneously 
throughout the state, it appeared in great numbers about the mid- 
dle of August, eating within the ears of both sweet and field corn. 
‘Lhe writer made a personal examination in the corn fields of limited 
extent in the vicinity of Billings and found that about 90 per cent 
of the ears were more or less injured. 

This is a species which in the cotton belt of the country is known 
under the name of the “Cotton Boll worm”. As such it has a record 
of enormous destructiveness to cotton caused by the larvae eating 
into the bolls of cotton in a manner similar to the way they attack 
corn ears. Entering a bud or boll through the hole eaten through 
the surface, the caterpillar feeds on the internal parts killing the 
bud and causing it to fall. 

In the southern portion of the United States it feeds also on 
corn but is of less prominence in this role because of the less im- 
portance of the corn crop. 


GEOGRAPHICAL RANGE. 


Among moths this in one of the most widely distributed spec- 
ies known, for it occurs in all parts of the world, being well known 
in Great Britian and other old world countries and having been re- 
corded from both South and North America and the Orient, the 
East Indies, Patagonia, the Cape de Verde Islands, Africa and 
Australia. Its presence within its climatic range, anywhere on 
earth, need not cause surprise. 


OTHER FOOD PLANTS. 


Besides feeding on cotton and corn, it has been known less promi- 
nently as a destroyer of tomatoes, boring into both the fruit and the 
stems. It eats into pea and bean-pods and burrows into peppers, 
pumpkins and squashes. To some extent it feeds on various other 
plants, as chick-pea, leaves of hemp, leaves and buds of tobacco, 
leaves of alfalfa, henbane, strawberry and others. A complete list 
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would be extensive and need not be mentioned but the ability of the 
species to subsist a large variety of plants indicates its destructive 
* nature. 


INJURIES TO CORN. 


The injuries to corn by this species have at times been enor- 
mous. Entire fields of corn are sometimes destroyed by it. In 1860 
in Kansas, during a protracted drought the corn crop was nearly des- 
tioyed. In a single county the yield of corn was cut down from 
436,000 bushels the previous year, to 5000 bushels. Mr. C. V. Riley, 
writing in the Fourth Report of the U. S. Entomological Commis- 
sion made the following statements: “During the past three sea- 
sons, 1881, 1882, and 1883 the damage to corn has been especially 
marked all through the South and West. It has been a common 
sight to meet with fields in Virginia and southward in which almost 
every ear was pierced, while letters from Illinois and other Western 
states complained bitterly of the damage done.” : 

It seems probable that through the acclimation work with corn 
to be undertaken in the State the coming season we may eventually 
raise much more corn in some of the warmer valleys than has been 
believed. From time to time, we may expect this insect to appear 
and do more or less injury. In the fields of sweet corn in Yellow- 
stone county last summer its injuries were so prominent that it may 
be accounted a pest of first importance. While some ears had only 
a single worm in each, many contained several. 


DESCRIPTION AND HABIBTS. 


The caterpillars vary greatly in color and prominence of mark- 
ings. The body is almost cylindrical but tapers slightly towards 
the head. Prominent longitudinal stripes occur on the body the 
color of the stripes being darker shades of the same colors that occur 
between thew. Some caterpillars are distinctly green in general cast, 
while others are distinctly dark brown but there is every gradua- 
tion Lctwecn these extremes. ‘The darker specimens have on each 
side a narrow yellow stripe in which the spiricles, or breathing pores, 
eccur as rater conspicuous, though small, spets of black. A few 
scattering short hairs arise each from a black tubercle. The full- 
giown caterpiar measures nearly an inch and a quarter in length. 
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When removed from the corn ear the caterpillar coils up after the 
manner of a cut worm. In fact this species belongs to the same 
natural family “as the cut worms (Noctuidae). 

The wings of the moth when expanded cover about one inch 
and a half. Like the caterpillar it varies greatly in color, having 
however, in all specimens a prevailing yellowish cast. They may 
be grayish or clay-yellow and many have a distinct olive green 
cast. The markings also vary in distinctness. Those most plainly 
marked have two faint brown bands across the fore wings and a 
move Cistinct one nearer the extremity of the wings and parallel 
with the outer edge. 


Figure 3. The Corn Worm. a, adult moth: b, full-grown larva: e, light 
colored full-grown larva; d, pupa—all natural size. (After Howard, Farmers 
Bulletin, 120, U. S. Department of Agriculture). 


A row of black dots on a whitish back ground occurs next the 
edge of the wing. A crescentic discal spot occurs on each fore wing. 
The hind wings are much paler in color, particularly near their 
bases. A broad submarginal band occurs on the outer end. 


The eggs, of which the moth may lay about 500, are whitish in 
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color. It is not clear just where the eggs are laid on corn. In 


opening ears in the Yellowstone Valley it was noticed that while 
some of the larvae were nearly full grown, some were still very. 
small. It was further observed that some large larvae were to be 
found in ears that appeared to be too little eaten to lead to a cun- 
clusion that the whole life of the larvae had been in the ear. 

It seems probable that while the majority of the larvae as soon 
as hatched, begin feeding on the ears, others first feed from the 
leaves. It is most probable that most of the eggs were laid on or 
near the ears but some eggs may have been laid on the leaves. 

The caterpillars enter the ears by way of the mass of parallel 
strands of silk at the apex of the ear. Some very small individuals 
were taken feeding still on the silk, From the silk. they apparently 
pass gradually to the corn at the end of the ear, and gradually they 
woik down, seldom, however, reaching the base of the ear except in 
ears occupied by several specimens. In leaving the ear the full-grown 
caterpillar eats a hole through the husk leaving a conspicuous dark 
openisg. 

The castings of the caterpillars together with the moisture 
and damaged corn within the husk, make a very unsightly mass and 
even slightly affected ears of sweet corn become unsalable for table 
use. In field corn the parts of affected ears that are not eaten by 
the caterpillars mature and harden up ready for harvesting, and the 
damage is therefore less serious in mild cases. 


The full-fed larva enters the earth for pupation and there con- © 


structs a cell in the scil within which the caterpillar skin is molted 


off, leaving the insect in the pupa stage. In this stage the winter © 


is passed and from the earthen cell the moth emerges the following ~ 


spring. In the extreme southern part of the United States some 
tive broods are produced, three of them feeding in corn. In Montana 
there are probably two broods. 


REMEDIES. 


In other sections of the country it has been found that this in-~ 
sect may be prevented from becoming very injurious to corn by hand ~ 
picking the first brood which appears before the ears are formed. 
While hand picking is a laborious practice, counting the results 


which may be obtained, it seems to be advisable in fields of limited 
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extent. Their presence may be detected by places eaten into the 
leaves and it is even desirable to open the ears of corn sufficiently 
to remove the caterpillars where they may be detected from exterior 
signs. : 
Excellent results have been obtained where the insect occurs 
abundantly by attracting the moths when they are just from the 
pupae and before they deposit their eggs, to a mixture of molosses 
and vinegar. The odor attracts them for a considerable distance 
and alighting upon the sweet mixture, become entangled and are 
drowned. The vinegar and molasses are mixed in a proportion of 
four parts of the former to one of the latter. This may be placed 
in a corn field in tin plates on flat ended stakes. This methed tas 
been employed in controlling the pests on cotton. 

Similarly the moths have been attracted to lamps so arranged 
that in flying against them they fall to a reservoir below the lamp 
in which is placed a mixture of kerosene and water. One of the 
simplest forms is that in which a torch is used, the oil reservoir 
being soldered to the center of a broad tin dish, containing water 
with a small quantity of kerosine floating on top. The whole ar- 
rangement is fastened to a stake driven into the ground. 

We should emphasize the importance of the destruction, of the 
first brood in order that the second brood, which has been shown 
to be more injurious, may be greatly reduced in numbers. 

It seems probable that flooding the garden with water about the 
first of September or a little later but before the ground freezes, 
would result in the destruction of many of the pupae in the ground. 
Late disking of the field after the pupae have been formed in the 
soil about the first of September will probably have the result of 
exposing many of them to the attack of insects and to destruction by 
severe weather. 
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THE WHITE LINED MORNING SPHINX. 
Deilephila Lineata Fab. 


From all quarters of the state this well known and beautiful 
moth was brought prominently to the attention of this office during 
the summer of 1905, and on the Experiment farm it was very abund- 
ant, the writer having found many caterpillars on various weeds 
on waste places. On one patch of weeds the writer stood and from 
one position counted nine caterpillars of various sizes, many of 
them nearly full grown. 

This species is given place in this bulletin not because it has 
been very destructive to crops, but because of the prominence with 
which it came before the people and because it caused some ap- 
prehension in the Yellowstone Valley as a pest of alfalfa. It has 
been reported in a number of instances that large numebrs of these 
caterpillars could be seen in alfalfa fields, and because of their large 
.size they are believed to be a serious pest. We believe, however, 
that their presence in alfalfa and in other crops of value may be 
usually traced to the presence of some of its favorite food plants 
among weeds close at hand which have become exhausted, thereby 
leaving the caterpillars without food. It is a well known fact that 
this insect, while favoring a fairly restricted numebr of plants, will, 
when they are exhausted, feed on many others. Among these 
other plants it occasionally attacks a considerable number of value 
to man, though it seldom becomes very injurious. 


GEOGRAPHICAL DISTRIBUTION. 


The striped morning spinx reaches throughout the United 
States and is not liable to be confused with any other species, ex- 
cepting, possibly, the Dark Veined Morning Spinx (Deilephila galit) 
which, in the adult stage, is rather brighter in color and lacks the 
diagonal lines across the fore wings and has on the top of the 
thorax a uniformly brownish color. The Dark Veined Morntng 
Spinx occurs in Europe and Asia as well as the United States. 
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FOOD PLANTS. 

The striped morning spinx is partial to purslane among the 
weeds, but has been taken also on bitter dock, evening primrose, 
elm, apple, buckwheat, watermelon, turnip, currant, gooseberry, 
chickweed, tomato and sugar beet. It is probable that this cater- 
pillar will feed on almost any low-growing fairly succulent veget- 
ation. On the Experiment Station farm we found them in greatest 
abundance upon the weed Oenothera aderrocaulon. 


THE WHITE LINED MORNING SPH INX. 


Fig. 4. The White-lined Morning Sphinx; a, moth; b, pale larva; 4d, 
pupa,—all natural size. (After Bureau of Entomology, U. S. Dept. Agr.) 


DESCRIPTION AND LIFE HISTORY. 

The beautiful moth which is the parent of the gay colored re- 
pulsive caterpillars, measures about three inches across the wings 
when expanded and is easily distinguished by the fore wings be- 
ing of a deep olive green in back ground, with a pale buff band 
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running lengthwise from near the base to the point of the wing, 
this stripe being diagonally crossed by whitish lines, which, on the 
outer margin of the wing, join a broad pale buff sub-marginal band. 
The posterior wings have a broad rosy band across them, bordered 
on both sides by a brownish band. ‘The head is large, top of thorax 
is brownish, with longitudinal white lines, and the abdomen has, 
en the upper side, on each side of the middle, a row of black and 
white spots. 


In its flight about flowers in the eatly morning and in the late 
afternoon, it very much resembles a humming bird, poises in the 
air before flowers after the manner of a humming bird, running its 
very long mouth parts into the flowers for the nectar. The writer 
has been charmed in observing this moth in the sunny afternoon 
hours in the early part of the summer, as it sought places on which 
to rest, the color of which harmonized with the colors on its bo ly 
and wings. They may be seen to fly-very rapidly over various 
spots in the ground, finally selecting one and settling upon it, im-. 
mediately coming to rest. Approaching such a spot where a moth 
has been seen to alight, it is with difficulty that its position is de- 
tected. 


One brood of the caterpillars only is believed to occur in Mon- 
tana, the eggs for this brood being deposited in June, and the cater- 
pillars feeding until about the middle of August. A great variation 
in the sie of these caterpillars has been referred to above and this 
variability may be attributed to the protracted period through which 
the eggs are laid. 


Two distinct forms of larvae belong to this species, both of 
which are shown in the accompanying figure. Various gradations 
between the two may occur, but it was noticeable in our experience 
with the species last season that these two forms here illustrated 
very much outnumber the intergrades. The form shown at b has 
a yellowish green background, with a prominent sub-dorsal row of 
elliptical spots, each spot consisting of two black curved lines en- 
closing a bright, crimson space and a pale yellow line. The spots 
are connected by a pale yellow stripe, edged above with black. In 
the other form the prevailing color is black but it has.a narrow 
yellow line along the back, which is very conspicuous, and a series 


THIRD ANNUAL REPORT OF STATE ENTOMOLOGIST. 227 


of pole yellow spots in place of the series of crimson spots of the 
other form. 

When full-fed the caterpillars enter the earth to a depth of 
several inches, and by their writhing and squirming motion push 
away the earth into an ellipsoidal cavity. The caterpillar contracts 
and finally moults, the skin forming the pupa, in which state the 
winter is passed; the moths appearing again the next season. 

This species is extensively preyed upon by a Tachnid fly, 
which deposits eggs upon the skin, these eggs later hatching into 
maggots, which bore into the caterpillar’s body, eventually result- 
ing in its death. It is very probable that the fluxuation in the 
numbers of moth is in large measure due to the variation in the: 
numbers of the parasites with which they have to contend. 


REMEDIES. 


The caterpillar is the only stage of this insect which is in— 
their conspicuous markings, they may be easily detected’ on the 
plants and killed by hand. In some instanses, liowever, they may 
eccur in large numebrs, making it more advisable to spray for them. 
They may be killed with arsenical sprays, amou:zy which Paris 
Green and arsenate of lead may be mentioned. 
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EXPLANATION OF PLATES. 
Pisce 


Figure 1—The adult codling moth enlarged (after M. V. Slin- 
gerland, Cornell Agricultural Experiment Station). 

Figure 2.—The adult codling moth natural size (after M. V. 
Slingerland, Cornell Agricultural Experiment Station). 

Figure 3.—Side view of full grown larva of the codling moth 
(photograph by Professor Slingerland halftone used by Simpson in 
“The Codling Moth,” Bulletin Bureau of Entomology, U. S. De- 
partment of Agriculture. 
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Figure 1.—Cocoons of the codling moth showing pupae (after 
‘M. V. Slingerland, Cornell Agricultural Experiment Station). 

Figure 2—Unbroken cocoon of the codling moth showing the 
empty pupa case protruding just as the moth left it in emerging. 


PLATE. IL. 


The trunk of the tree in this photograph shows a _ bad _ scar 
caused by the breaking of a limb which affords numerous places 
for the larvae to hibernate in. The bands are placed on the trunk ~ 
-and limbs to catch them before they reach the scar. In the back- ~ 
ground the fence, door and rubbish afford the caterpillars excellent 
places for hiding. 


PLA SEV: 


| 
Orchard owned by Senator W. J. Brennan of Flathead Co. 
‘This photograph is to be contrasted with Plate III. The ground 
is kept so free of weeds and all foreign matter that excellent results 
in fighting the codling moth might be secured. This insect has not 
yet reached Mr. Brennen’s Orchard. 
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LETTER OF TRANSMITTAL. 


Me will be noticed. 


t this ets briefer than ose raeniasaks made and I would ~ ‘3 
ctfully ‘call your attention. to the reasons for this, stated in one 


gd pee of the report. 


Very respectfully, 
R. A. COOLEY. 
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Mic yeeros lrvery, tOn@Mesnut oni incmvethtecinaye aeetere ‘afe.a leh ae See 
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FOURTH REPORT OF THE STATE EN- 


TOMOLOGIST OF MONTANA. 


In the three previous reports of the State Entomologist, a total 
of about 200 pages, we have attempted to put in easily accessible form 
the most necessary information regarding Montana’s leading insect 
pests and those liable to be introduced. The preparation of these re- 
ports has required a large amount of investigation and routine work, 


and has occupied a large part of the time of the entomologist of 
the Experiment Station not absorbed by his teaching and _ other 


_ duties. 


With the passage of the Adams Act by Congress, thereby more 
liberally endowing the Experiment Station, a considerable change 


was made in the requirements of experiment station workers. The 
new fund is much more closely restricted in the manner that it may 


be expended. Expenditures under the new act must be for the in- 
vestigation of specific problems and only for real research work. 
The authorities of the Montana Exeriment Station have assigned to 


the entomologist a liberal share of the new fund, and definite investi- 


gations have been taken up which will require several years for their 


completion. The method of work will necessarily be more exhaus- 
tive and technical, and we believe that the results will be correspond- 


ingly more valuable. Our efforts will necesarily be confined to 


a more restricted field and it will be necessary, until more liberal 
_ funds are allowed the department, to omit the making of such general 


investigations and notes as have been published in the first three 
Annual Reports. As occasion demands we shall in the future, from 


time to time, publish bulletins on the more important insect pests 
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that become prominent as destroyers of farm crops, gafden and 
orchard products and such others as may be injurious to the interests. 


of Montana’s citizens. In view of the various other- duties laid upon 
the entomologist, it wall be out of the question to prépar¢ an anntial 


report each year, which gives definite infornration based on investiga- — 
tions and experiments regarding the various pests that will appear, 
unless the department receives an increased appropriation sufficient 
to permit the employment of a well qualified assistant to conduct 
investigations under the direction of the entomologist: and to do 
.such routine work as such investigations make necessary. 


‘We feel that the provisions of the law creating the office of State 
Entomologist were wise ones and that although for a few years there 
may be no lengthly report published, the benefits derived from the 
law will be far out of proportion to the small appropriation made in 
the law. The law requires that the State Entomologist shall go to 
the scene of the outbreak of each insect pest of prominence and shall 

‘investigate the conditions in the field. There is always a tendency 
in experiment station entomology for the officer in charge to con- 
duct most of his work in his home laboratory. His work is neces- 
sarily technical and requires close application of himself or an assis- 
tant and it is often difficult to get away to go into the field, and yet 
without such trips into the field the entomologist cannot know the 
needs of his state as perfectly as he should. 

It is therefore our intention to keep in touch with the needs of 
Montana and publish annually a brief report. For the present it will 
be necessary to confine our investigations largely to such lines of 

_work as have been taken up in accordance with the Adams Act. 


The law creating the office of State Entomologist requires that 
an annual report shall be made to the Governor which shall be pub- 
lished by the Experiment Station as one of its regular bulletins and 
shall contain a report of his work and expenditures. The first 
three reports were made to contain practically the full results of the 
entomologists work so far as completed. In view of the fact that 
the Federal Government furnishes the salary of the entomologist 
and provides the funds for the equipment and assistance, we feel 
that the briefer reports contemplated are sufficient to both satisfy 
the requirements of the state law and fairly represent the amount 
of appropriation the law carries. For the ultimate best results, 
we feel that the present course is a wise one. 


REPORT OF STATE ENTOMOLOGIST. 39. 


NOTABLE INSECTS OF THE YEAR 1906. 


AN UNDETERMINED CUTWORM. Family Noctup#&, Or- 
der LEPIDOPTERA. 

During October and November the office received several 
notices of the occurrence of a pest in the winter wheat fields of 
the ‘Flathead District,’ north of Bozeman. From specimens sent 
in and brought in it was found that the trouble was due to cater- 
pillars, commonly called cut worms, and belonging to the famly 
Noctuidae. We were first informed of this pest through Mr. T. S. 
Stiles, R. F. D. No. 1, Belgrade, who, writing under date of Oct. 25th, 
stated that the insect was doing a great deal of damage. From that 
time on we had a number of complaints from others in that locality. 
Much of our information we received through Mr. Flinner, who, on 
November 30th, came to the College, bringing a box of specimens. 
From his report also it is apparent that the caterpillars were very 
numerous and had damaged more or less seriously many acres of 
grain. Specimens were put in cages in the greenhouse and fed on 


grasses and grains and they grew rapidly until about January Ist, 


when it was found that they were rapidly dying from an unknown 


-cause. Prof. Swingle was asked to make bacteriological cultures 


from the bodies of the caterpillars, both living and dead, but no 


‘report can yet be made on this subject. 


It is impossible to say to what extent this insect will be in- 


_jurious next spring, but there is some reason to fear that extensive 
' damage will be done unless the invaders are killed off during the 


winter or early spring by natural conditions. It is to be expected 


that all the caterpillars that survive the winter will resume feeding 


in the spring, later transform to the moth stage and again deposit 


“eggs. 
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THE SUGAR BEET WEBWORM, Loxostege sticticalis Linn. 
Family PyraLip#®, Order LoPIpOPTERA. 


This important pest of sugar beets was found in a few beet. 
fields west of Billings. A few fields were so eaten by the caterpil- 
lars that the foliage turned brown and the beets appeared to be about 
dead; yet a few weeks later they recovered their normal appear- 
ance by putting forth new leaves, and in the fall, while not looking 
as well as beets that had not been so eaten back, they produced - 
beets of good size. The effects of this insect were most prominent 
about June 20th. The same insect was also sent in from Chinook 
by W. D. Smotherman. 

The presence of this insect in Montana is of considerable in- 
terest to growers of sugar beets in Montana and a considerable in- 


jury is liable to be done by it if it shows a power to produce more- 


than one full brood. 


THE CODLING MOTH, Cydia pomonella Linn. Family 
TORTRICID, Order LEPIDOPTERA. 

This pest, which is, with good reason, more dreaded by apple- 
growers in Montana than any other, has been reported from two ad- 
ditional places during the year. Mr. Manley, of Pony, found his 
apples to be wormy this season, and it is also reported to be present 
in the Stillwater valley south of Columbus. 


A CUT-WORM ON LAWNS. Carneades rubefactalis Grt. 
Family Nocrum:, Order LEPIDOPTERA. 


We received word a number of times in the spring of the year 
that cut-worms were very abundant in lawns and gardens in Boze- 
man, and specimens taken from the lawn on the College campus 
developed into a moth which, through the kindness of Dr. L. O. 

loward, of the U. S. Departmert-of Agriculture, was determined 
as this species. In some cases lawns had been injured, we were 
told, by these caterpillars. . 


THE CABBAGE PLUTELLA, Plutella maculipennis Curtis. _ 


Fainily YPONOMEUTID2, Order LEPIDOPTERA. 


Cabbage and related garden plants are subject to the attacks 


of several very serious insect pests, and among these the cabbage 


plutella is least known of all. The small fusi-form, pale green» 
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caterpillars sometimes become very abundant and, together with 
_ cabbage aphis and the European cabbage butterfly, very often ruin 
_ the crop unless measures are taken for their control. This insect 
_-was rather prominent throughout the state last season and was 
noticeably injurious in Bozeman. Though an introduced species 
this insect is well establishd and abundant on native vegetation. 
I have on several occasions seen it on wild vegetation in mountain 
canyons, far away from cultivated fields. 


THE EYE-SPOTTED BUD-MOTH, Twmet@cera ocellana 
Schrif. Family Torrricipa, Order LEPIDOPTERA. 


In the spring of the year we received from Townsend specimens 
of what we believe to be the larve of this highly important pest. 
This insect has previously been found only from the western part of 
the state. Its injuries are most apparent in the spring, when the 
larve feed on the leaf-and flower-buds; not only destroying or less- 
ening the fruit crop on bearing trees, bi:t also catising serious injury 
to young growing trees by cutting off terminal buds and producing 
abnormal branching. 


F. THE CURRANT SPANWORM, Cymatophora ribearia Fitch. 
Family GeomeTrw&, Order LEPIDOPTERA. 


This well known eastern species was found in a garden in Bill- 
ings in June and was very abundant. It had almost completcly de- 
foliated the gooseberries on which it was working. A “looping” 
caterpillar which from the description and habits is probably this 
_ Same insect was also reported from the Murr ranch a few miles west 
of Billings. The caterpillars are yellow with black spots and the 
- moths are pale yellow with faint and variable markings of brownish. 


THE ROSE SLUG, Monostegia rosae. Family TENTHREDIN- 
ipa, Order HYMENOPTERA. 

This widely distributed pest of roses, feeds on the leaves, eatinz 
off the surface and causing the rest of the leaf to die and turn brown. 
_ Whole rose bushes are often given a brown color from this cause. 
Bi his insect was particularly common in the vicinity of Boze:san last 
summer and was found also in other parts of the state. The green 
_ slugs or larve are so nearly of the color of the living rose leaf that 
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they are not easily detected. The remedy is Paris green or Helle— 
bore applied to the leaves. See previous Reports for proportions. 


THE NATIVE CURRANT SAW-FLY, Gymnonychus appendic- 
ulatus Hartig. Family TENTHREDINIDA:, Order HYMENOPTERA. 

This insect is very injurious to gooseberry and currant foliage 
in Montana each year. This season it was very abundant in 
the middle and eastern portions of the state and in many cases the 
foliage was entirely taken. The slugs or larve are green in color 
and are thereby easily distinguished from the imported species in the 
the same family and of similar habits, which, in the larval stage, is 
green dotted with black. 


LEAF MINING BEETLE OF POPULUS, Odontota. Family 
CH RYSOMELIDA, Order COLEOPTERA. 


In years past we have on a number of occasions been supplied 
with specimens of a larval beetle, probably belonging to tite genus 
Ondontota, which feeds very abundantly on the leaves of cotton- 
wood (Populus deltoides) in the Yellowstone Valley. While in 
Billings and vicinity on various occasions during the season, this 
insect was’.found in great abundance but never in the adult stage. 
Repeated attempts at breeding the insect have proved unsuccess- 
ful and we are therefore uninformed as to its specific identity. The 
larva feeds within the leaf, mining out a large cavity which causes 
the affected part of the leaf to turn black. Many trees, by reason 
of the large number of injured leaves, presented a distinctly black- 
ish general cast. 


THE SPOTTED BLISTER-BEETLE, Epicauta maculata Say. 
Family MELOIDAE, Order COLEOPTERA. 


Members of the family Meloidae are often mentioned as 
common and moderately injurious in the United States and in Mon- 
tana. Though there are many representatives of this family, 
Epicauti maculata in much more often complained of than any 
other. It occurs throughout the state and is very abundant. Dur- 
ing the year now closing it has been reported from various sections, 
and in our work in the Yellowstone Valley we have found it very 
common in sugar-beet fields. In one of the Experiment Station's 
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dry land fields in the eastern part of the state this insect did con- 
siderable damage. The insect is much more liable to be injurious on 
elevated lands and benches. 


A MAY BEETLE AT CHESNUT, Lachnosterna near fusca. 
Family ScaRanaipa, Order COLEOPTERA. 


We were informed early in May that great numbers of a iarge - 
sized beetle had made their appearance in the vicinity of Chesnuz. 
‘No damage was reported but the residents were interested to know 
about the insect. Accordingly on the eleventh we drove to Chesnut 
and found the beetles flying in abundance over the hill slopes. 
Specimens were captured and brought home. They turned out to 
be an unrecognized species near lLachnosterna fusca. The 
grubs of these beetles are U shaped. They live in the soil where 
they feed on the roots of plants, and are well known to every tiller 
of the soil. No injuries to vegetation need be feared from these 
insects. 


GRASSHOPPERS. Order Orthoptera. 


‘The outbreak of grasshoppers which amounted almost to a 
scourge a few years ago has not entirely abated, as is shown by the 
fact that in some parts of the state they were very abundant this 
season and in one locality on the Flathead Indian Reservation, over 
a wide extent of territory in the vicinity of Selish and St. Ignatius, 
they were so abundant as to attract considerable attention from the 


public. In this case, as in the cases previously reported, the principal 
species concerned were Melanopulus atlanis, Riley, and Aulo- 


cara elliotti, Thom., though as also in the case of the outbreak 
in the eastern part of the state, various other species were present 
in varying numbers. 


=" THE CABBAGE APHIS, Aphis brassice Linn. Family APHI- 
puDz- Order HEMIPTERA. 


The cabbage aphis is abundant and destructive each yeer. 
though in some years it is much more numerous than in others. 
This season it has been abundant and we have had occasion fre- 
quently to prescribe remedies and to send out our previously issued 


‘bulletins on the subject. The species occurs throughout the state. 
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THE OYSTER SHELL BARK-LOUSE,. Lepidosaphes ulmi 
Linn. Family Coccipa. Order HEMIPTERA.. 


Pe ee ee 


This pest of the apple continues to be a prevalent and trouble- 
some one. It is quite abundant in the western part of the state and 
is spreading slowly. This insect appears to be more prolific and 
injurious in Montana than, in the writer’s experience, in the East. 


THE WILLOW SNOW SCALE, Chionaspis salicis-nigre Walsh. 
Family Coccipa. Order HEMIPTERA. 


From our present knowledge it appears that only a remarkably 
small number of true scale-insects are native to the state of Montana. 
This species is the only member of its genus we have found. It was 
sent in during the summer by Mr. D. D. Magone of Thompson, 
thickly incrusting a piece of alder stem. It is of no great economic 
importance but it is of interest because of its close resemblance to 
‘the scurfy scale of apple, pear, currant, etc., which is of considerable 
importance but which has not yet been reported from Montana. | 


THE WHITE WINGED MARCH FLY, Bibio albipennis Say. ; 
Family Brsronipa#. Order DipTERA. -\] 


In a number of instances fruit growers have found this fly on 
their trees in considerable number in the Spring and we have re- 
peatedly received specimens at the Experiment Station. The in- , 
sects are slow at flight and cling to the foliage, grass.or other objects . 
on which they rest, in a clumsy fashion. The body is dark colored, . 
contrasting strongly with the wings which are milky white. The | 
larvae feed on decaying organic matter in damp places. Neither the 
larvee nor the adults are believed to be in the least injurious. This 
species was found in great numbers on currant bushes when in 
bloom on the Station farm during the middle of May. 


Euthrips tritice. Order PHYSAPODO. 


This widespread minute insect was sent to us by the T. C. Pow- 
er Co. of Helena, who had received specimens on alfalfa blossoms 
from a grower in the northern part of the state who had put in a 
large crop for seed purposes. It was reported with the sending that — 
from the outlook the crop would be almost a complete failure. From 
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4 numbers of them were present and we believe that ier were the 
"cause of the injury to the seed crop. By its beak the insect extracts 
the j juices from the tender succulent parts of the flower. We examin- 
os ed a large number of kinds of wild and cultivated blossoms in vari- 
ous parts of the state and found the insects in practically every blos- 
som examined. This species was unusually common. No effective 
_ remedy is known for this insect. 
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LETTER OF TRANSMITTAL. 


eo Bozeman, Montana, February 1, 1908. 
To His Excellency, 
Governor Joseph K. Toole, 
ae Helena, Montana. 

dear Sir :— . 

I have the honor to transmit herewith the Fifth Annual Report 
of the State Entomologist of Montana, which will appear as Bul- 
letin No. 71 of the regular series of the Experiment Station. 

With much respect, 


x R. A. Cooley. 
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FIFTH REPORT 


OF THE 


STATE ENTOMOLOGIST OF MONTANA. 


The present report discusses the principal entomological fea- 
tures of the year 1907 in Montana, but gives particular prominence 
‘to the army cutworm by treating of it under a separate section. 
‘Lhe year was one of about an average prevalence of pests, and was 
rich in results of a technical nature that will be published elsewhere: 

During the coming year we shall conduct investigations on the 
sugar beet insects, continuing the studies already begun, and we 
shall make a study of the oystershell bark louse, a pest that is 
abundant and injurious in the west end of the state. 

At the suggestion of the State Board of Health, we have under- 
taken to study the life history in nature of the common wood tici 
and intend to give particular attention to its host relationships. 
_this study is being taken up on account of the connection of this 
arachnid with the Rocky Mountain spotted fever disease, as shown 
by the work of Dr. H. T. Ricketts of the University of Chicago. 
‘The amount of work we do on this tick will depend upon the funds 
we are able to get. Unless we are able to secure a special fund 
for this purpose we will be obliged to do only a small amount of 
work, for the investigations are of such a nature that they do not 
fit in well with our studies of the habits of the pests of crops. The 
work on the tick must be done principally in the mountains where 
the ticks are and where the host animals live, while the work on 
insect pests can be done largely at our insectary at the college. 
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AN ARMY CUTWORM. 
Chorizagrotis auxiliaris. 

On page thirty-nine of the Fourth Annual Report of the State 
Entomologist the occurrence of an undetermined cutworm is dis- 
cussed. Specimens of this insect in the larval stage had been sent 
to this office under date of October 25, 1906, by T. S. Stiles, R. F. 
D. No. 1, Belgrade, with the statement that they were doing a great 
deal of damage. Specimens continued to come in from other farm- 
ers until the very last of November. Larvae were fed in the green- 
house of the biology department and brought to maturity, and it 
was found then that they belonged to Chorizagrotis auxiliaris, a spec- 
ies that has been very abundant and injurious in Colorado, and a 
very. close relative or possibly identical with the army cutworm 
that became so abundant and very injurious locally in the Bitter 
Root valley in the spring of 1808. 

The species that ravaged in the Bitter Root valley was deter- 
mined to be Chorizagrotis agrestis and there seems to be some reason 
to believe that C. agrestis and C. auxiliaris are one and the same 
species and identical also with C. introferens. If all are shown to 
belong to one species it will be clear that our recent outbreak in 
and around the Gallatin valley is chargeable to the same insect that 
eperated in the Bitter Root valley in 1898, and that facts secured 
about this insect and this outbreak will but add to the history of 
that insect. 

It was most fortunate that there was sufficient moisture, after 
the caterpillars ceased eating and went into the ground, to make 
it possible to sprout a second seeding and grow a good crop. !f 
there had been an average, or less than average, precipitation, it 
probably would have been impossible to secure a good crop. Be- 
low is given the amount of precipitation, in inches, for the months 
of May, June and July as shown by the records preserved by Proi. 
Burke of this Experiment Station: 

May- June July 


1902 | 2°60. yh 2200210. 87 
1903. | 2.58 2.45 2.76 
ToOds: (|:-°2-02 L.78 iva 
1905 °5|> 3523 2262 74 
1906 | 2.34 |. 3-39 -49 
LOGZ = |e 3.16 4.78 2.46 
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It will be seen that in May, June and July of 1907 there was an 
unusual amount of rainfall.. This, of course, favored the production 
of a good crop under the adverse conditions. 

The Experiment Station will continue, for a time, the study of 
the insect that caused the outbreak in the Gallatin valley and it is 
hoped that we shall learn more about its life history, habits and 
natural enemies. It is hoped, further, that we may determine wheth- 
er or not the three named species of the genus. Chorizagrotis are all 
one. 


OCCURRENCE IN OTHER PARTS OF THE STATE 


The larval characters of these species have not been worked out 
and compared with each other, and with other closely related formis, 
but a careful examination of the various lots that were sent in tu 
us, from widely different parts of the state, lead us to the conclusion 
that this was practically the only species of cutworm that caused 
much damage to crops in the state of Montana in the summer of 
1907, and that this species was very widely and abundantly distrib- 
uted. We received complaints from several people near Great 
Falls, and while in that city made an examination in gardens and 
found this species plentiful and no other one present. With the ex- 
ception of two other species of cutworms which we found very ‘spar- 
ingly around Bozeman, the army cutworm was the only one that we 
saw during the summer in our walks in town and in the fields out- 
side of town. This species we saw very frequently. 


RETURNS FROM QUESTIONS ASKED OF FARMERS 


For the purpose of obtaining actual knowledge of the extcnt 


and conditions of the outbreak in the Gallatin valley, a series of 


Guestions was prepared and sent early in May to such addresses as 
we were able to get of those whose fields were infested. Replies were 
prompt and willing. 

1. How many acres have you infested with army cutworms? 

To our certain knowledge there were very many whose ad- 
dresses we did not have and the questions were sent only to the 
addresses in the Gallatin valley as we had made no study of the con- 
ditions in the more or less scattering districts in other parts of the 
state. Therefore, the figures here given represent only a small part 
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of the area infested in the state. These figures are of interest, how- 
ever, as they show the extent of area concerned in the other answers 
that follow. The actual area here reported upon is four thousand, 
five hundred and sixty-two acres. 

2. How many acres completely destroyed so that re-seeding 
seetns to be desirable? 

Two thousand, six hundred and ten acres were reported. We 
know, however, that much more than this was destroyed. 

3. Name the kinds of crops affected and acreage of each. 

Very little was reported excepting wheat. One reported alfalfa. 

4. When were your affected fields ploughed? 

Some replied, May; some, June; a majority replied May ani june 
while a few did not finish until early in July. From the reports u 
is apparent that the greater part of the ploughing was completed by 


June 20. 


As stated elsewhere in these notes the army cutworm was in- 
jurious chiefly on summer fallow land or land above the ditch. Un- © 
der the practices of dry land farming in the Gallatin valley it is there- 
fere to be expected that the ploughing should be done in May or 
June. In sending out the list of questions it was not apparent 
whether the persons whose names we had were above or below 


ditches. 


5. What was the previous condition of each field? (Whether 
i; summer fallow, never ploughed before, clover etc.) 

Almost without exception the affected fields had been in grain 
the year before and were stubble, ploughed under in the spring. “~ 


little virgin sod was reported and a little “‘second sod.” 


6. If the field was in summer fallow, was it free of weeds, vol- 
unteer grain, or other vegetation during the latter part of the sum- 
mer and during the fall? 

About one-half of those addressed aed their fields to be. 
free or practically free of weeds or other vegetation. Nearly one-half 
reported some weeds or volunteer grain and a very few reported many 
weeds or muth grain. Large fields reported free of all vegetation or 
practically so were also reported as completely eaten off. We had 
previously felt that probably the presence of the army cutworms in 
the fields could be traced to volunteer grain or weeds in the same 
felds the summer or fall before. In the light of the fairly abundant 
evidence produced in these replies we are left in doubt as to the ex- 
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planation of the presence of these cutworms in the central portions cf 
large fields. ‘It is well known that the moths do not deposit their 
eggs on the bare soil. Only two possible explanations seem to be left, 
namely, that the young caterpillars hatched in the edges of the fields 
and crawled in, or that the eggs were laid on the young grain in 
the. fall. From dated specimens in our collections at the experiment 
Station, while not probable, it seems possible that eggs of this species 
might be laid in abundance as late in the fall as the grain was up 
and grown to sufficent size for the moths to lay their eggs on it. 

7. Did you notice an unusual number of moths or “millers” 
about your house or in the grain field during or about September? 

Nearly all answered, no. 

8. Do you irrigate? 

_ All answered that they do not irrigate grain fields. To our cer- 

tain knowledge, however, other fields not covered in these replies 
were more or less affected with the army cutworms. 


SEASONAL HISTORY 


In the fall of 1906 the caterpillars, while very uneven in size, 
grew to be about half an inch in length on an average. Warm, grow- 
ing weather continued until unusually late that season and the cater- 
pillars were so numerous, and, on account of the warm weather, 
continued to feed so long, that a good deal of grain was eaten. While, 
generally, cutworms do not make their presence known until spring, 
in this instance it was known during the fall all through the infected 
region that the cutworms were there and that damage might be done. 
When cold weather set in, the caterpillars ceased to feed and re- 


inained dormant until the spring. Anxious farmers went out in the | 


winter and dug up specimens from under the snow and, on taking 
them into a warm room, found them to be as lively as ever. With 
the first starting of vegetation in the early spring the caterpillars 
were again active and feeding. It would be difficult to state on just 
what date they began to feed. On southern exposures and in warmer 
spots the vegetation would naturally start earlier and, correspond- 
ingly, the cutworms would be active earlier. On the occasion of a 
visit to the infested wheat fields on the foothills north of Belgrade 
on April 13, a quantity of the larvae were brought back to the in- 
sectary to be reared to the adult stage. On that date none were to 
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be found that were approaching full size, but on April 26 the largest 
were nearly full grown and measured 50 mm., or about two inches 
in length. The specimens brought in fairly represented the range 
of sizes to be found in the field. 


The most advanced specimens went into the earth to pupate 
very close to May 1, and on the 15th all had disappeared. The first 
pupae were found in the earthen cells on May 6. Around May 15 
we heard from various quarters that the cutworms were disappearing 
and that no further damage was being done. However, we were 
able to find a few caterpillars as late as the first week of July. 


We were unable to secure eggs from the moths that emerged 
and have no record of when the second brood of cutworms appeared. 
if there was a second brood. The species certainly was not injuri- 
ous in the fall of 1907. We believe that for some unaccountable 
reason the female moths were not able to lay eggs, except in smail 
numbers, and that this explains the disappearance of the insect in the 
role of a pest. We do not, however, believe that the insect has 
wholly disappeared. We will probably be able to capture a few 
specimens next summer. 


We are likewise unable to explain why the species came in such 
tnusual numbers. The same phenomenon is happening again and 
again with other pests but the cause has not yet been explained. 


From the records we have secured as here given it is apparent 
that if there is a second brood of the insect in Montana, as it is be- 
lieved there is in Colorado, it must pass through all of its trans- 
formations betwen early in August and not later than the middle of 
October. That this can occur does not seem probable for the larval 
stage required at least six weeks and at least nine weeks were spent 
in the earth preparing to pupate and in the pupal stage. 


Moreover, it will be remembered that by October 25, when Mr. 
T. S. Stiles sent specimens to the Experiment Station, the brood 
of caterpillars had reached sufficient numbers and size to attract at- 
tention. Farmers were much alarmed at this time. It is reasonable 
to suppose that the caterpillars had been feeding at least ten days, 
and the eggs were probably laid not much later than October 1. It 
is not improbable, therefore, that the moths might have emerged 
from the pupal stage as early as September at least. It seems, then, 
more likely that there is but one brood of this insect in Montana. 
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LIFE HISTORY AND DESCRIPTIONS 
THE EGGS 

The egg, when first laid, is white in color, but before hatching 
it becomes brown. The eggs are attached to grass and other yegeta- 
tion and hatch in a very few days after being laid. (Gillette, Bulletin 
94, Colorado Experiment Station.) 

The eggs for the brood of caterpillars that proved so destructive 
were probably laid late in September. We cannot give exact infor- 
mation on this point as we were unable to secure eggs from the stock 
of moths we had. We do not know the duration of the egg stage. 


THE YOUNG WORMS 


The young cutworms are very small and are very dark colored. 
They secrete themselves in the stools of wheat and the close-by 
earth but “o not avoid the light as noticeably as when larger. They 
crawl with a looping motion, thus resembling the measuring worms. 


HIBERNATION 


The caterpillars do not hibernate at any particular size or age 
but in general are about half grown when cold weather sets in and 
causes them to become dormant and enter the period of hiberna- 
tion. They hibernate from two to three inches under the surface, 
though we were informel by farmers that great numbers of them 
could be found just between the snow and soil. 


THE AWAKENING IN THE SPRING 


As the warm spring days come on the cutworms become active 
but a cold storm, such as we often have in our climate at this season’ 
of the year, causes them again to become quiescent for a time, only 
to become active again with the return of higher temperature. 
Thus they begin to be active very early in the spring and by the 
time the vegetation has made an appreciable growth the cutworms 
have increased in size. They eat ravenously at this season of the 
year and grow very rapidly and, as green vegetation is more scarce 
at this time, the effects of the presence of the cutworms become 
very noticeable. Their presence is particularly noticeable if the 
field has been ploughed in the spring and the vegetation on whici 
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the insects were feeding in the fall is removed and the field is set with 
plants. The hungry caterpillars searching about for food, make 
short work of such crops as cabbages, beans, sugar beets, etc. In 
2 few instances we have known a sugar beet field completely eaten 
off by this species so that it was necessary to plant the ground to 
another crop that could be matured before the end of the season. At 
Miles City our attention was called to a small field planted with 
onion sets. The onions had made a good start when the cutworm 
attacked them and completely ate off the tops and followed them 
down inside and ate out the entire bulbs, except the dry outer walls. 
Scarcely an onion was left. 

The cutworms molt from time to time but their appearance 
does not change materially as they grow larger, though the prevail- 
ing color-cast is much lighter in the older stages. The individual 
caterpillars vary considerably in depth of color. 


RANGE OF FOOD. 


The caterpillars eat a very wide range of plants and have not 
refused to eat any kind of food placed in their cages. In grain 
fields they show a distinct preference for the grain, paying little 
attention to the various weeds to be found there in abundance. The 
succulent tops of beets they eat readily. A bulletin of the Colorado 
E.xperiment Station, by Mr. S. Arthur Johnson (Bull. 98, p. 17) re- 
cords that in 1903, near Denver, they ate an entire field of alfalfa. 


'Ordinary lawn grass (blue grass) is eaten readily and we brought 


to full size a large number of the caterpillars in our greenhouse in 
the winter of 1906-7 by placing in their cages pieces of green lawn 
sod from over steam pipes passing from one building to another. 
They are a general garden pest and we do not consider that any 
crops, with a possible few exceptions, are exempt from them. Pro- 
fesor E. V. Wilcox recorded the following plants as being eaten by 
Chorizagrotis auxilaris: “Clover, lupine, alfalfa, sanfoin, cabbage, 
horse radish, radish, mustard, turnips, shepherd’s purse, timothy, 
bluejoint, red-top, wheat, oats, rye, ‘barley, thistle, Balsawcrrhiza, 
cactus, beets, strawberry, cherry, apple, peach, apricot, prune, plum, 
raspberry, currant, gooseberry, blackberry corn, peas, celery; to- 
mato, onion, avens, larkspur, rhubarb, dandelion, and numerous 
other native grasses.” 
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DETAILED DESCRIPTION OF THE LARVA. 


Head with ground color sordid white with a yellowish tinge; with 
dark brown markings as follows: a dark line in a transverse de- 
pression on lower side of clypeus directly above which is a row of 
dots marking the positions of setae; dots on the sides of the head, 
behind and above, grouped and confluent, leaving open spaces; a 
subquadrate patch on each side of the clypeus following the converg- 
ing sutures, not joining above but diverging again, more or less 
narrowed as they pass backward; a spot just back of the ocell!. 
Antennae translucent, whitish with terminal joint brown. Mandi- 
bles tipped with black. Body with prevailing cast distinctly dark 
above. A sordid white, more or less broken dorsal line extending 
irom the head to the anal shield with marked subdorsal lines of yel- 
lowish brown, which, with the dorsal line, give the appearance of a 
well marked broad stripe down the dorsum; an indistinct sordid 
white lateral line; the entire venter, from stigmata down, pale trans- 
lucent brownish, finely mottled with sordid white. Sparsely but 
regularly scattered over the body are glossy spots or low tubercles, 
each bearing a fine short hair. Under the naked eye the hairs are 
scarcely -visible. Length, 28 mm. As the caterpillars increase in 
size but little change of general appearance is to be noted. The 
largest specimens, when full fed, measure-55 mm. in length. 


PUPATION 


When full grown the larva constructs a vertical oval cell in the 
soil about two or three inches below the surface, using its head as a 
spatula, smoothing the walls and giving them a regular shape. After 
remaining in this sell for about six days the skin is molted off and the 
insect appeas in the pupa state. The pupa is brown in color, much 
shorter than the caterpiller, and the head end is pointed upward. In 
our experience as given in the seasonal history above, the duration 
of the pupa stage is about eight weeks, or about nine weeks including 
tthe six days of preparation for pupation. 


THE ADULT MOTH 


t 


(See figure accompanying.) Detailed descriptions of the three 
species mentioned in this paper are given elsewhre in technical lit- 
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erature and we therefore offer here only a brief outline description to 
accompany the figures of the moth made from our photographs. With 
the wings expanded as shown in the figure the measurement from tip 
to tip is one and three-fourths inches. The general ground color is 
brownish. The front wings have more or less distinct markings 
of lighter brown or, rarely, of gray, making patterns as shown in 
the figure. The posterior or under wings are distinctly lighter, es- 
pecially toward their bases, and the veins show through with fair dis- 
tinctness. 


Army Cutworm Moths, showing variation in pattern of markings. About 
natural size. 


When at rest the wings are folded back over the body, leaving 
only the fore wings visible. They fly to lights and in Colorado have 
been known to be very numerous at the windows of houses. During 
_ the daylight hours they hide in secluded nooks and corners around 
- clods of earth, boards, fences, dead weeds, etc., and if disturbed dart 
off in an irregular course. 
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ENEMIES AND PARASITES. 
BIRDS 


In some measure the natural enemies of this highly injurious 
species hold it in check but, as given below, we do not consider them 
to be the cause for the sudden disappearance of this insect after one 
year of presence in injurious numbers. Among birds, blackbirds, 
meadow larks, bluebirds, quail and blue jays have been recorded 
from Colorado. Professor Wilcox found the blackbird, robin, crow 
and meadow lark eating the cutworms As would be expected, 
domestic fowls have learned to eat them also. In this valley we 
found blackbirds feeding freely on them and bluebirds sparingly. 


INSECT PARASITES 


Professor Gillette, of the Colorado Experiment Station, has re- 
corded two large ichneumon flies as parasitic on Chorizagrotis auxtl- 
aris, namely, Amb/yteles subrufus and Ichneumon longulus. He also 
reports having bred one to two thousand specimens of Copidosoma, 
a genus of the family Chalcididae. 

Professor Wilcox found several beetles atacking the larvae of 
C. agrestis, among them being Harpalus and Calosoma. In the iniest- 
ed fields in the Gallatin valley last season we found specimens of 
Calosoma (species undetermined) feeding on the larvae but not in 
such numbers as to make much impression on the pest. The most 
abundant parasite, in our experience with this cutworm, was a Tachi- 
nid fly, which we have tenatively determined as Peleteria tessellata. 
About five per cent of the caterpillars were infected with the maggots 
of this species of parasite. 


WILL THIS INSECT AGAIN BE INJURIOUS? 


Farmers have repeatedly asked what became of these insects 
and what we may expect in the future regarding them. We have 
been unable to find anyone who has seen any of the caterpillars 
since the destructive brood of the spring of 1907 disappeared from 
sight. 

The immediate disappearance of the species is easily explained. 
When fully fed the cutworms went into the soil to pupate. Such of 
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them as did not die from parasites or other causes while in the 
ground, later came out in the adult or moth stage. 

Why they did not reappear in great numbers as larvae is not 
plain. From our experience with the outbreak, we consider it im- 
possible that the parasites and predacious enemies are responsible 
for the reduction of the species. As has already been indicated, the 
moths which we reared from the larvae, that we fed to full size, were 
unable to lay eggs, and we think it quite possible that this fact ac- 
counts for the failure of the insect to reappear in noticeable num- 
bers, but we feel sure that some individuals in the open field would 
be able to reproduce and that a careful search would reveal a few 
specimens at any time. It is entirely possible that the species mav 
again become injurious, but it is not likely that in very many years 
the same species will again be injurious in the same locality. This 
insect is present throughout the state and has been present for many 
years and the next time it becomes noticeably abundant it may he 
in some remote spot. 
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NOTICEABLE INSECTS OF THE YEAR 1907. 
THE EYE-SPOTTED BUD-MOTH 


(Tmetocera ocellana Schrif.) 


This insect appears to be rapidly spreading in the Bitter Root 
valley, and we believe it to be practically universal from Missoula 
and the surrounding country to Hamilton. We have recently found 
it at various points between these two extremes. It is a pest that at 
times becomes quite injurious, but from our experience with it and 
from our experiments in Missoula in the summer of 1904, we believe 
that it will be controlled incidentally in connection with spraying 
for the codling moth and we believe that the practice of spraying 
for this insect will soon be general. 

The bud-moth feeds in the spring of the year in the opening 
buds of the apple, eating out the tender shoots and producing abnor- 
mal branching, besides destroying the prospects for a crop of fruit. 
Later in the season the young larvae of the new brood feed from 
the surfaces of the leaves, and it is at this time that the species is 
most open to control. 


THE OYSTER-SHELL BARK-LOUSE 


(Lepidosaphes ulnu Linn.) 


This insect, generally looked upon as being one of only second 
class importance by fruit growers and entomologists of the United 
States, has been found to be very prolific and injurious in western 
Montana. The species has held our attention for several years and 
has been gradually spreading and increasingly we have received com- 
plaints from owners of orchards in the Bitter Root valley, the coun- 
try along the line of the Northern Pacific railway west of Missoula 
and from Flathead county. In a few cases the writer has seen small 
orchards which at a distance of about half a mile plainly showed a 
sickly condition. In many cases the fruit on infested trees has been 
seriously injured by reason of the great numbers of the scale insects 
settling on them and causing spots and pits. We have recommended 
spraying with kerosene emulsion at the time the young lice are hatch- 
ing and crawling about on the bark, but our growers are afraid cf 
this insecticide and believe that trees were injured by its use. So 
persistent and widespread is this belief that we have decided to make 
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a study of the action of this emulsion on the tissues of the apple 
tree. We have further decided to make a study of the habits of this 
scale insect, particularly at the time of hatching and starting the 
young scales in June. This-work will be undertaken in the season 
ot 1908. 


‘ 
: 
Oyster-shell Eark-louse: a, female scale from below showing eggs; b, 
: same from above, greatly enlarged; c, female scales; d, male scales, naturaa 
size. (Howard, Year book, U. S. Dep’t of Agr.) 

4 

; 

- 


~ 


aor On ie mrt tone hrte Bie Expr 
(Epicauta maculata Say.) 


This is one of the insects most frequently sent to the Experiment 
Station during recent years. As its name indicates it belongs to the 
order of beetles or Coleoptera and is a,member of the family of “‘blis- 
ter beetles” or Meloidae, which are remarkable and interesting from 
the fact that in the early development. more stages are passed 
through than is usual for insects. They are called blister beetles 
because of the fact that they are used in making blistering salve and 
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blister plasters. The blistering material is prepared by killing the 
beetles and allowing their bodies to dry, when they are ground to 4 
fine powder. The European species used for this purpose is known 
as the Spanish fly, but our American species possess this same 
cuality. 

Our collections contain at least sixteen species of Meloidae from 
Montana but the spotted blister beetle is by far the most injurioms 
one. It is particularly abundant in the eastern part of the state 
Not much has been published regarding this species, though the 
habits in general of the genus Epicanta are fairly well known. Some 
cf the species are known to feed in their early stages on the eggs of 
grasshoppers and it is likely that this species does so also. 

The spotted blister beetle has the general appearance of all 


The Spotted Blister-Beetle—nearly three times ratural size (Chittenden 
Division of Entomology, U. S. Department of Agriculture.) 


beetles, and has an elongated body, three pairs of rather long legs, 
a pair of thread-like antennae. The body has a distinct gray cast, 
due to the fine gray hairs, but regularly arranged spots appear where 
the hairs are absent and the black body wall shows through. The 
beetles vary greatly in size, the smallest being a little over one- 
fourth of an inch in length and the largest, upward of a half inch 
long. 

The spotted blister beetle feeds on a variety of plants and is 
partial to sugar beets, garden beets and alfalfa. It sometimes ap- 
pears in enormous numbers in alfalfa fields and does considerable 
damage. Frequently they are more or less injurious to sugar beets, 
sometimes eating off large patches in fields about the time of thin- 
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ning. They appear to be more abundant in upland regioins rather 
than in the lower river valleys and in such localities often congre- 
gate in great numbers from surrounding untilled lands. 

In the eastern states another species, Epicanta vittata, is known 
as the “old fashioned potato bug,” but so far as we know this species 
does not occur in Montana, though the farmers are in the habit here 
of speaking of a species by the above common name used in the easi, 
What this species is is not clear to the writer, but we think it prob- 
ably either Macrobasis unicolor or Cantharis sphaericollis. 

The beetles succumb readily to arsenic poisons, such as Paris 
green, and under circumstances where the field is not too large the 
use of this insecticide is advised. It is not clear whether its use 
should be advised on alfalfa, and for the present it is best to be on 
the safe side. In alfalfa fields these beetles would probably leave 
at once if the alfalfa were to be cut for hay and where the insects 
are very abundant it may be best to cut a few days ahead of the 
regular time. 


THE CODLING MOTH 


(Cydia pomonella.) 


The codling moth continues to be the insect pest most to e 
feared by growers of apples, not because of the damage it has done 
or is doing, but because of what it is capable of doing in commercial 
orchards. 

Little change is made in the situation as regards this pest in a 
single year, but during the past few years a considerable number 
of new colonies have been located, and the older established colonies 
have continued with no improvement. 

This insect is here to stay and it is highly desirable that the 
fruit growers prepare to wage a war upon it. We are pleased to 
note that our fruit growers are awake to the importance of prompt 
action and are willing to buy the necessary spraying equipment. 

The codling moth is now present in about .eighteen separate 
localities in Montana and extermination is out of the question. 

We are entering upon a very critical period in the apple indus- 
try in this state and unless greater unanimity is shown with regard 
to the control of the codling moth than is being shown in the packing 
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of apples in fruit’ growers associations, Montana’s reputation for 
clean apples will be irrevocably lost. It is physically impossible for 
the Board of Horticulture to spray all of the infested orchards at 
the proper time, and the work cannot be left to them with any hope 
of success. The apple growers themselves should not only take an 
interest in this matter, but should actually do the work of spraying 
for themselves. It should be sufficient for this Board to instruct 
in spraying and indicate where spraying is necessary. The indi- 
vidual owners should own spraying outfits and spray their trees as 
directed. 
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LETTER OF TRANSMITTAL. 


ms, Bozeman, Montana, December 15, 1908. 
_ Yo His Excellency, 

~Governor Edwin L. Norris, 

; Helena, Montana. 

_ My dear Sir:—: 
9 I have the honor to transmit herewith the Sixth Annual Ses 
of the State Entomologist which will appear as Bulletin No. 7 
of the regular series of the Experiment Station. 

a With much respect, 

. RO. COOLEY. 
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PRELIMINARY REPORT ON THE WOOD TICK 


Dermacentor sp. 


The admirable work of Dr. H. T. Ricketts of the University of 
Chicago in Missoula and the Bitter Root valley has established the 
fact that the wood tick found in that region is the means of man’s 
infection with the Rocky Mountain spotted fever. He has shown:* 
1. That the period of activity of the disease is limited to the 
season during which the adult female and male ticks attack man. 

2. That in practically all cases of this disease it can be shown 
that the patient has been bitten by a tick. 

3. That the period between the tick bite and the onset of the 
disease in the many animals he has expertmented with corresponds 
very closely to this period as observed in man. 

4. That infected ticks are to be found in the locality where 
the disease occurs. 

, §5. That the virus of spotted fever is very intimately associated 
w:th the tissues of the tick’s body as is shown by the fact that the 
female passes the infection on to her young through her eggs, and 
further, by the observation that in either of the two earlier stages 
of the life cycle the disease may be contracted by biting a sick 
animal and communicated to other animals after molting or even 
aiter passing through an intermediate active stage. 
This chain of evidence, given in full in Dr. Rickett’s report, is 
sufficient proof of the truth of the “tick theory” 
of the disease. 

In the public mind the question at once arises:—Since we have 
wood ticks in other parts of the state why do we not also have the 
spotted fever? The answer is that in other parts of the state the 
ticks do not have the infection and hence cannot transmit it. Dr. 
Ricketts states in his report that several hundred ticks were collec:z- 
ed from nature in the vicinity of a case of spotted fever and were fed 
on normal guinea pigs and that only a small portion of them trans- 


of the transmission 


*Ricketts, H. T., Spotted Fever Report No. 1. General Report of the 
Investigation of Rocky Mountain Snotted Fever carried on during 1906 and 
1907, published by State Board’of Health, Helena, Montana. 
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mitted the infection. It is common knowledge in the parts of the 
bitter Root valley where the disease occurs that many people are 
bitten with the tick who do not take this disease, showing again that 
only a part of the ticks are capable of giving it. Unfortunately, this 
fact leads some residents of the valley to give little credence to the 
tick theory. 

Various other diseases of man and the domestic animals are 
known to be transmitted by ticks, mosquitoes and other insects. 
Notable among these are the yellow fever and malaria, both carried 
by mosquitoes, and the Texas fever of cattle carried by the cattle 
tick. The relation of these diseases to the insects and tick are well 
known and extensive remedial measures are based on the knowledge. 
There has been a marked increase in the study of mosquitoes and 
ticks since their importance in connection with disease has been 
recognized, and the results have been of great value in the saving of 
life and property. 

Montana’s spotted fever disease has been placed in the same 
category with these other insect-transmitted diseases, but we are ” 
woefully lacking in knowledge of the habits of the tick. This 
rather obscure animal has suddenly come into great prominence and 
cur lack of knowledge regarding its habits in nature is conspicuous. 
Moreover, the life history of this tick must be made known before we 
can hope to make any progress in the eradication of the disease. 
Vhe demand for this work therefore is most urgent. 

So far as we have been able with the funds available we have 
studied ticks during the last few months. ‘The work has been car- 
ried on both in the laboratory and in the field. For the most part 
the notes so far obtained in the laboratory do little more than cor- 
robate the results published by Dr. Ricketts which constitute the 
most complete information regarding this tick that we possess. 
Some new points are indicated. 

The West Gallatin trip, while developing little that is new, 
shows us how to proceed in the future. Without the experience 
of this year much less could be accomplished next season. 


NOTES FROM THE INSECTARY. 


A number of more or less engorged ticks were secured from 
horses on Sixteen Mile Creek and were placed on moist earth in 
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closed glass jars in May. It was hoped that from them we would 
get a quantity of eggs and rear a stock of ticks for future use. No 
records were kept of the activities of these ticks. Several thousand 
eggs were secured and watched for hatching. Some of the lots fatl- 
ed to hatch but one in particular hatched very satisfactorily on 
July 4th, 5th and 6th, thus furnishing a good quantity of young 
larval ticks. 

The young ticks were observed closely in the jars and on July 
goth, about four days after hatching, a few were put on guinea pigs 
in cages. On July 11th more larvae were put on the guinea pigs and 
again on July 13th. Meantime it was observed that the ticks were 
not attaching readily but were crawling about the cages and when 
put back on the guinea pigs with camel’s hair brushes would crawl 
out to the tips of the. hairs instead of inward to the skin and were 
often shaken or brushed off. On July 17th several hundred ticks 
were placed in each of four cages which contained each a single 
guinea pig. 

The cages in which the guinea pigs were kept while the ticks 
were feeding were made of a three-quarter-inch frame, covered on 
the vertical and top sides with ordinary wire fly screening over which 
was placed one thickness of cotton cloth. A lid was hinged into the 
tcp and held closed by a button. The cages were twelve inches 
siuare and eight inches high. The bottom was covered with one- 


..g. 1. Diagram of pan used under cages to prevent escape of ticks.- 
The troughs are kept filled with water. 


fourth-inch mesh galvanized sand screening. This cage rests on 
four screws in the corners which serve as posts. Under the cage 
is a shallow pan of galvanized iron to-catch and retain the engorged 
ticks as they drop. Around the edge of this pan is a trough filled 
with water to prevent the ticks from crossing. The accompanying 
figures illustrate this cage and pan. 

A small quantity of excelsior was kept under the cage in the 
middle of the pan to afford a means of climbing into the cage for the 
unfed ticks that fell into the pan. The cotton cloth covering pre- 
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vented the ticks from being thrown beyond the pan when the guinea 
pigs shook. Six of these cages were used and were found to be 
satisfactory. No one of the three persons who worked in the same 
room during the summer found any ticks on his body or clothes dur- 
ing the season. We used the above described cages instead of the 
form we had seen in use by Dr. Ricketts as we wished to closeiy 
watch the guinea pigs and ticks during the experiments. With 
infected ticks the form used by Dr. Ricketts would probably be more 
desirable. 

For the sake of reducing to a minimum the amount of urine in 
the pans it was found to be best to feed the guinea pigs but little 
gieen food of a-succulent nature. Roots and oats are more desirable 
than such food as dandelion leaves. 

The collars used were of the sort described by Dr. Ricketts. 

The following tables show the dates on which ticks were put 
isto cages, the number put in each, with the dates, and the dates 
of recovery of engorged ticks. 


CAGE 1. 
Unfed larvae put in cage. Engorged larvae recovered. 
July 9—70 July 18— 2 
July 17-450 (estimated.) July 20— 4 
July 21—19 
July 22— 8 
July 28—14 
July 24— 3 
Il. 
CAGE 2. 
Unfed larvae put in cage. Engorged larvae recovered. 
July 11— 30 July 18— 1°‘ 
July 183— 30 July 20—68 
July 17—450 (estimate.) July 21—75 
July 22—26 
July 23— 9 
July 24— 5 
11. 
CAGE 32. 
Unfed larvae put in cage. Engorged larvae recovered. 
July 183— 30 July 18— 1 
July 16— 30 Julv 20—12 
July 17—450 (estimated) July 21—85 
July 22—27 
July 283— 3 
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IV. 
CAGE 4. 
Unfed larvae put in cage. Engorged larvae recovered. 
July 18— 30 July 18— 2 
July 16—30. July 20— 3 
July 21— 0 
July 22— 0 
July 23— 2 
Ww 
CAGE 5. 
Unfed larvae put in cage. Engorged larvae recovered. 
July 13— 30 . July 20— 9 
July 17—450 (estimated.) July 21—13 
July 22— 1 
July 23— 1 
Vi. 
; CAGE 6. 
Unfed larvae put in cage. Engorged larvae recovered. 
+ Aug. 5—450 (estimated) Aug. 8— 3 
Aug.. 9— 5 
Aug. 10—54 


The larvae employed in the experiments recorded in table VI 
were from the same general lot as those used in other cages but had 
been kept longer after hatching. They remained unfed for about 
thirty-two days and were very active when put on the guinea pig. 


Five engorged ticks not recorded in these tables were recovered 
on July 17th from cages 2, 3, 4 and 5, in which unfed larvae had 
been placed on July 13th. These apparently fed for four days. 
From the tables above it is plainly indicated that the minimum feed- 
ing period of this stage was from three to four days. A minority 
dropped on the fifth, sixth and seventh days but as it had been ob- 
served that some of the ticks continued to wander about the cages 
after the greater number had attached we were led to believe that 
the last ones to drop had attached later than the others and probably 
cropped after a similar period of feeding. 

The foregoing tables record the numbers of engorged ticks that 
dropped day by day without regard to the time of day that they 
aropped. We also kept a record of the numbers recovered in the 
_ mornings and in the afternoons. The morning records were made 
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from eight to nine o’clock and those in the afternoon from half past 
four to half past five. The records follow: 


Vii Vill. 
CAGE 3's CAGE 2. ’ 
Date A.M. P.M. Date A.M. P.M. 
CF is: re Me aT (REM BCE | CT Tn Ce pRERNG LT RR On etiew 
Seyi NO seers aetsh cola stowemeeree is 0 0 JUL? welOS <P asc atorey cite 0 0 
sMdiys a Orr apsusevaten vane ais capone cere 0 4 JULY O20): 5 sneer marttoane at totes 0 68 
“LETS Ge ee Re ee 9 AL SRS by oooh. ee eee eee 4 ee 
UL Varo! reese mec eseatere a ase eueione 2 6 TUY 2 irre os ne 0 rs eee eee 9 17 
SD Varo tam etsial eit eh, Saythels ears ie ih Silivee 2s 7 2 
1x x 
CAGH 3 CAGE 4 
Date A.M. P.M. Date A.M. P.M. 
July 18 asp «| HORA a en VpAUR xe hich ese | OcsiGees 
TROT ial CS Sere ae OF iO July 9: S55 ts oe Le ee 0 0 
TLS? 21) So tein terto Sore ea) 12 DULY RAO, sect voto e va oe eee 0 3 
ADL Yara emits anes bie Scare et tess 9 76 July 21. 0 0 
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On July 2oth, 21st, and 22nd, as the engorged ticks were being 
removed between eight and nine o’clock a. m., it was noticed that 
by going through the cages a second time immediately we could 
find engorged ticks that had just dropped and in such abundance that 
we were led to think that a part or all of those recovered a few 
ininutes earlier had probably left the Guinea pigs within an hour or 
so, or since daylight. Clearly, from the records as above given, the 
engorged larvae preferred to drop during the daylight hours and 
since our morning records were taken some three or four hours 
after dawn, and since at about nine o’clock the ticks were known 
to be dropping very fast, it is not unreasonable to conclude that by 
far the majority dropped during the day. 

We hope to settle this question beyond all doubt next season 
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for we feel that definite knowledge as to whether the ticks drop dur- 
ing the night or day may be of much value in future work. 


It seems probable that it would be of value to the engorged tick 
to drop from the host at a time when it would be left in or near 
the sleeping place of the host, in order that wher ready to feed 
again it would have a greater chance of finding a host. The adult 
tick in nature probably deposits on an average of about three 
thousand eggs and it is clear that only a very small part of the seed 
ticks hatching from them ever come to maturity. In fact the pro- 
duction of such a large number of ova is doubtless Nature’s plan 
of off-setting the small probability that any individual will find a 
host. It therefore seems reasonable to conclude that since a given 
individual tick must find not one, but three hosts in order to come to 
maturity, a plan that facilitates the finding of the succession of hosts 
a nocturnal habit of the hosts. 


A habit of dropping from the host during the day may indicate 
a noctural habit of the hosts. 


The engorged larvae as they were recovered from the pans un- 
cer the cages were placed in small pill boxes and put on a picce cf 
sand screening over wet sand in a shallow pan. After a few days 
they became inactive in the manner characteristic for these ani- 
mals. Under our indoor conditions the duration of this quiescent 
stage seems to be about two weeks. The shorter period recorded 
was thirteen days, and the greater number molted inside of three 
week. Larvae that had dropped before being fully or nearly fully 
engorged failed to molt into the next stage. This was also true 
of.ticks in the quiescent stage following nymphal engorgement. 

Unfed nymph ticks were put on guinea pigs in cages on Aug- 
ust 8th, 11th and 17th respectively, from sixteen to forty-five being 
used. Daily records were kept of the dropping of the engorged 
ticks. The minimum duration of feeding was four days. In cage 
‘No. 1 it was noticed that the ticks for the most part became attach- 
ei during the first day, August 8th. On August 12th two were re- 
covered from this cage and on the following day, seven. Froin 
observations in this and other cages it was evident that the nymphal 
ticks remained attached for from four to seven days. 

The engorged nymph ticks were placed in pill boxes over wet 
sand. On September 22nd those that had dropped on August 12th 
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nolted, forty-one days having elapsed. Others molted after fort:- 
seven days. 

The adult ticks thus secured were not fed but were placed in an 
unheated and shaded greenhouse room for the winter. 

Several hundred ticks from the same lot as those used in the 
cage experiments recorded above, which had not been required, were 
kept in the stender dish in which they hatched, for the purpose of 
determining how long they would live without food. The dish was 
scaled with vaseline and in the bottom was kept about half an inch 
of earth which was moistened from time to time. Left undisturbed 
for a few hours, the ticks gathered in clusters or “balls” but wouid 
at once scatter in all directions when the cover was lifted and 
would soon be seen rather evenly distributed throughout the dish. 
A very slight disturbance would cause them to scatter. 

They lived on without noticeable change in appearance, cluster- 
ing or gathering in “balls” again and again when left undisturbed. 
They began to die in the early part of August and by August 14th 
all were dead. Thus these ticks lived without food and in confine- 
ment for nearly six weeks after hatching. No green or dry vege- 
tation was allowed in the jar. It is felt that had they been at liberty 
in nature their possibilities of living longer would have been much 
greater. 

On July 29th two adult females taken from horses were received 
from Mr. Foley Waters who resides in the West Gallatin Basin, one 
Leing fully engorged and the other having fed but little. The smaller 
one was dead. The larger one was put in a small pill box and on 
August 4th the first eggs were found. This female continued to lay 
eggs until September 9th when it was thought that no more would 
be laid and the much shrunken female was supposed to be dead, 
but about a half dozen more eggs were found afterward. By actual 
ccunt this female laid 4814 eggs up to September oth, or a total of 
ahout 4820. . 

These eggs were placed in stender disher and on September 30t!1 
they began to hatch. Cold weather soon set in and on October 5th 
and 7th the dishes were placed in-an enclosure on the campus where 
the temperature is close to that of the unprotected open. The eggs 


stopped hatching. On November 28th a few were brought into the © 


building and in a few hours they Had all hatched. The remainder 
will be kept until next spring. 
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Temperature 

Out of doors in imsectary 
Max. | Min~ Max. | Min. 
87 52 85 =6| 48 
87 53 92 56 
85 52 93 58 
Sore eb2 98 55 
89 | 59 oi 56 
79 55 Cay) |. 264 
80 58 Pe oa) 460 
sy |, «49 86 62 
72 47 88 54 
70 40 | 80 52 
76 48 aad 
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82 54 89 54 
87 54 | 90 57 
82 53 94 57. 
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90 58 90 51 
a ie eas (eae 24 ele ge 
83 53 oo =|) Ob 
84 57 92 58 
77 45 85 59 
88 49 86 50 
91 32 93 52 
94 56 | . 94 56 
80 51 99 59 
81 44 | 95 59 
83 51 91 55 
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TEMPERATURE AND HUMIDITY RECORD.* 
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These eggs were laid and the larvae were hatched at a sur- 
prisingly late date and there is good reason to think that the greater 
part of the remaining eggs will not hatch until early next spring. 


Humidity 
in insectary 
Max. | Min, 
76 3 
68 | 3. 
62 33 
67 3 
58 32 
72 56 
88 41 
719 40 
83 | 40 
82 | ar 
80 37 
72 | 29 
3 | 38 
7a 32 
76 | 40 
84 | 42 
79 | 88 
70 28 
86 3 
75 38 
70 41 
68 ot 
68 37 
58 3 
62 82 
63 3 
65 29 
69 27 
59 3 
74 37 
56 33 
64 40 
62 35 
60 37 
70 50 
86 55 
86 78 
90 65 
86 42 
76 | 38 
80 Bye 
(5 41 
78 41 
83 60 
88 43 
78 | 39 


*Note.—The out of door temperature readings are from the official ob- 
servatory records made by Professor Burke of this 
The indocr readings are from Draper’s instruments. 
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TEMPERATURE AND HUMIDITY RECORD.—(Continued.) 
Temperature | “Humidity 
| Out of doors | In insectary | In insectary 
OE | Max. [| Min. Max. | Min. | Max. coulea Min. 
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By dante bes Orekakerers 78 16 78 ail 50 42 
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Experiment Station. 
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ACCOUNT OF TRIP INTO WEST GALLATIN CANYON 
TO STUDY TICKS. 


The purpose of this trip was to learn as much as possible from 
actual observation in the field, regarding the habits and host relation- « 
ships of the wood tick found in this vicinity. We desired, there- 
fore, to shoot or capture as many as possible of the various mam- 
mals to be found in the mountains and to examine them for ticks. 

I was accompanied by a junior student, Mr. Willard King. 
We left Bozeman Wednesday, August 12th, starting about ten 
o'clock a. m., and arrived and made camp at the mouth of Hell 
Roaring creek in the late afternoon. We remained here, shooting 
mammals in the vicinity, until the morning of August 15th, when 
we drove up the canyon as far as Swan creek, arriving there about 
six p. m. We drove slowly and shot animals and bagged them 
cn the way. Our camp was made at the mouth of Swan creek and 
we remained there until Monday at ten a. m., when we started for 
home, arriving in Bozeman at seven-thirty p. m. The only un- 
usual equipment we took with us was a supply of bags of assorted 
sizes in which to place the animals, singly, as we secured them, thus 
preventing the escape of any ticks that would detach themselves, 
and making it unnecessary to examine the animals as soon as shot. 
These bags were found to be of great service and in all future work 
of this sort we will continue to use them, The animals were ex 


amined in camp, where our equipment was kept and where our 


nctes could be more perfectly taken. We found it desirable to have 
a supply of small traps with which to capture some of the smaller 
nocturnal animals. These will be added to our equipment in the 
fi.ture. 


NUMBER AND KINDS OF ANIMALS SECURED. | 


The animals secured and examined were: Red or Pine 
Squirrel, Sciurus hudsonicus Erxl., 20; Chipmunk, Tamias quadrivit- 
tatus ameonus Allen (?), 12; Grey Ground Squirrel, Spermophilus. 


_ richardson’ Sabine, 2; Two-Striped Squirrel, Tamias  cincrascens 
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Merriam, 2; Rocky Mountain Pika, Lagomys princeps Richardson, 
4 

Besides the mammals above listed, several others were shot 
during the last day and were lost from the wagon while we were 
coming down over the rocky road of the canyon. Among these 
was one pika which we had observed, in picking it up, had ticks upon 
it. This should be added to those mentioned below. 

Of the twelve chipmunks two had ticks of a species which we 
pelieve to be the same that we reared in the insectary. All of the 
five Rocky Mountain pikas had ticks. 

It was noticeable that though we shot more red squirrels than 
any other animal, we found no ticks upon them, and though chip- 
munks were very abundant in the immediate vicinity of the series 
of rock slides where we secured the pikas, those obtained at this 
place were in every instance free from ticks, though the pikas had 
them in every case. 

The ticks secured were in the larval and nymphal stages. 
Those from the chipmunks were all larvae, while those from the 


pikas were in both stages, even on the same animal. They were in» 


all stages of engorgement except that none were fully fed. 

We preserved the ticks alive as far as possible, and brought 
them to Bozeman, and on the morning following our arrival endeay- 
ored with great care to get them to attach to guinea pigs. A very 
few of them attached, but on the following morning those that had 
been attached were found in the pans beneath the cages, dead. 

All of the ticks found on the chipmunks and pikas were at- 
tached in or very close to the ears. 


SUMMARY. 


Summarizing the foregoing, the following are indicated: 

1. The larval tick does not care to feed until about a week 
after hatching. 

2. The larvae remained attached to the host for about four 
days. 

3. Unfed larval ticks kept in a stender dish for several weeks 
showed a marked tendency to gather in clusters or balls. 

4. These unfed larvae died after nearly six weeks of fasting. 
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a 
4 5. Engorged larvae showed a marked tendency to drop during 
the daylight hours. 
. 6. About two weeks elapsed between the dropping of the 
d engorged larvae and the molting to the nymph stage. 

7. Nymph ticks remained attached to the nor for from four to 
» seven days. 
| 8. Six to seven weeks elapsed between the dropping of the 
engorged nymph ticks and the molting to the adult stage. 
: g. Eggs may be laid surprisingly late in the summer. 
| to. The early stages of the tick occur on chipmunks and on 
4 the Rocky Mountain pika. 


‘ The following lines of work are desirable to aid in the fuller 
solution of the problem of the relation of the ticks to the spotted 
fever and their accomplishment would do much toward making 
known nny. possible remedies. 


FUTURE WORK. 


Re ——— here CLS e|hUhee 
‘ 


1. Shoot and trap as many mammals and birds as possible and 
examine for ticks. 5 

2. Observe the habits and natural history of animals found to 
be hosts of the tick. 

3. Learn as many facts as possible connected with the relation 
oi the ticks in all stages to their host animals. 

4. Learn the particular haunts and ways of the host animals. 

5. Learn if the unfed ticks in the various stages are distinctly 
diurnal or nocturnal in habits. 

6. Acquire further knowledge regarding the relation between 
the activities of the tick in all stages and atmospheric temperatures. 

7. Prepare drawings and photographs of the external and inter- 
nal structure of the tick in the various stages, particularly in the 
adult. 

8. Gather statistical information regarding where domestic 
animals are pastured,—how far back into the mountain they go, 
etc., particularly in the vicinity of known cases of spotted fever. 

g. Determine to what extent larval and nymph ticks feed on 
domestic animals. 

1o. Acquire as full knowledge as possible regarding the mam- 
malian fauna of the west side of the Bitter Root valley. 
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11. Determine what other ticks are found in Montana and make 
an outline of their life history and host animals. 

This program is incomplete and only tentative but it serves 
to indicate the scope of the work that is required. In order that 
this work may be taken up it is necessary that a moderate sum of 
money be appropriated. It cannot be foretold just how long it will 
take to secure the desired information but it is certain that more than 
one season will be required. The work is of such nature that it 
cannot be carried on in connection with other life-history studies in 
the insectary. It must be done mostly away from agricultural 
fields. For this reason it will be necessary to employ a man to de- — 
vote his entire time to this work for the greater part of the year, 
until it is either completed or carried to such a point that the desired 
practical ends are secured. 

It is earnestly hoped that the next legislative assembly will 
recognize the great importance of this as a state problem and in- 
crease the State Entomologist’s appropriation, thereby making it 
possible to undertake its solution. 

It is further hoped that the game laws may be so revised as to 
make it lawful for the State Entomologist and his assistants to 
shoot animals in Montana for these scientific purposes. 

December 8, 1908. 
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GLOVER’S SILK. MOTH 
Sanmua gloveri Strecker. 


This is one of the most attractive and wonderful insects in 
Montana. Nothing can be more beautiful than the newly emerged 
moth which, with one exception, is the largest in the state; the 
larva is likewise a most striking object and always attracts atten- 
tion when found. It is not surprising then that specimens are fre- 
quently sent to the Experiment Station by persons who have been 
surprised and delighted to learn that such “rare” specimens exist. 
‘So often has this insect been sent in, either in the larval or 
adult stage, that it seems desirable at this time to publish the fol- 
lowing brief account. 

I take pleasure in calling attention to the excellent photo- 
graphs of the full-grown larva, the cocoon, and the adult male moth, 
accompanying. They were taken by Messrs. W. S. and A. F. Berry 
oi Gardiner, Montana. These gentlemen have experienced great 
vieasure in watching this insect pass through its transformation and 
have acquired a new interest in other insects. 

Glover’s silk moth is not to be looked on as a pest of much im- 
portance. It has been reported to us as feeding on currant and 
gooseberry, but a series of larvae which we fed through to maturity 
in the college insectary refused to eat these plants, and a few died 
rather than eat, while all in the cage had a shrunken appearance. 
Willow and maple were eaten freely. The Messrs. Berry fed their 
specimens on willow. 

This insect, in common with the related species, spends the 
winter in the cocoon which is of a strong, papery texture, being 
woven from the silk produced by the larva. It is nearly three 
inches long by a little.less than half as wide. Superficially examin- 
ed, the cocoon is alike at both ends, but when looked at more close-. 
ly it is seen that the fibres at one end are left loose and open to allow 
the moth to pass through at emergence. The pupa lies within the 
cocoon with the anterior end toward the loosely woven end of the 
cocoon. The pupa is of a thick compact form with the abdominal 
annulations showing plainly. The cases for the legs, wings, and an- 
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tennae may be seen neatly folded down under the head and thorax. 
By the antennal cases the sex may be determined. 

As the moth emerges a fluid is exuded from the mouth which 
softens the fibres of the cocoon, thereby making it easier for the deli- 
cate insect to work its way through the opening. 

As the moth appears immediately after coming out of the 
cocoon, the wings are but mere watery sacks which hang downward 
from the body, and the abdomen is distended with fluids. The 
wings may soon be seen to be elongating and expanding, and in a 
short time are of full size, but the moth continues to remain quiet 
until they are dry. The color pattern of the wings is well shown 
in the photograph. 

The male moth differs from the female in being slightly 
smaller and in having the antennae much larger and more conspicu- 
ous. Specimens taken around Bozeman have an expanse of wings of 
4 to 4% inches. The photograph is that of a male; the antennae 
of the female are much narrower and the abdomen is heavier. 

Eggs were laid in confinement in the insectary on July 5th. 
The eggs are ellipsoidal, slightly flattened on one end, and with a 
small flat or depressed spot on the upper side. Length, 2.25 mm., 
cr about I-10 of an inch; width, 1.75 mm., or about 1-14 of an inch. 


The color is a dirty yellowish white. In nature the eggs are laid 


scattering on the leaves of the plant designed to be the food of the 
larvae. Our eggs under observation hatched on July 23rd. 


LARVAL DESCRIPTIONS. 


First stage (from hatching to first molt.) Maximum length 
when ready to molt 9 mm.; width of head 1.25 mm. Head glossy 
black or deep brown; mouth parts whitish with glossy black mark- 
ings. General color of body smoky brown. Basis of tubercles of 
the dorsal four longitudinal rows orange yellow, excepting those at 
the anterior and posterior ends of the body. There are longitudinal 
rows of glossy black tubercles which are aBout as long as wide, 
and at the top of each is a cluster of about five stiff bristles, each 
being a little longer than the tubercle itself. Lower row of tuber- 
cles shorter and with bristles more numerous. Segment twelve 
has two tubercles of the dorsal two rows united into one which is 
lerger than the others of the same row. 


_— 
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Second stage (following first molt). Maximum length of body 
13 mm.; width of head 2mm. Compared with first stage the general 
color of the body is orange yellow instead of black. The tubercles 
are the same, except that instead of being glossy black they are dark 
yellowish brown. Each segment has two black spots between eac 
two prominences of each segment, and there are similar dark spo*s 
cn the under side of the body. Head agreeing in color with the 
tubercles. A dark patch on the outside of each proleg. 


Third stage (following second molt.) Maximum length of 
body 22 mm.; width of head 25 mm. In this stage the insect differs 
from the preceding in being yellowish green in color, in having the 
head with a median sutural stripe, the clypeus, and a patch on each 
side of the head, yellow. Tubercular prominences glossy black, 
as in the first stage, relatively reduced in size. Tubercles of the 
dorsal two rows, excepting the first segment, posterior to the head, 
with a yellow spot on each side. 


Fourth stage (following third molt.) Maximum length 
37 mm.; width of head 3.25 mm. Head all yellowish green, excepi- 
ing a small dot on each side of the front and a patch surrounding the 
ocelli. General color of body yellowish green. Tubercles of dorsal 
two rows as follows: on second and third segments those of the 
dcersal two rows are club-shaped and coral red with black spines, 
while on the remaining posterior segments, to and including the 
twelfth, they are bright yellow with lateral black spots at the base. 
The other rows, together with all tubercles on first and thirteenth 
segments, blue. All spines black. 


Fifth stage (following fourth molt.) Maximum length 66 mm.; 
width of head 3.6 mm. In this stage the larva differs very slightly 
trom the preceding stage. The black spots in two’s between the 
tubercles are much reduced in size. 

Sixth stage (following the fifth molt.) Maximum length 
So mm.; width of head 4.6 mm. Differs from earlier stage in hav- 
ing the median four prominences of first segment reduced to mere 
tubercles which are a rich cobalt blue. Those of the second and 
third segments in the dorsal two rows are larger, and are coral red 
as in the earlier stage. Spines much reduced in relative size. 
Lateral tubercles cobalt blue at base and lighter apically. 

The foregoing descriptions were made from specimens reared 
in the insectary. 
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This species is found in and near the Rocky Mountains from 
Alberta and Assiniboia in the north to Arizona in the south. 
December 12, 1908. 


DESCRIPTION OF PLATE lI. 


Figure 1. Cage in which ticks are fed on guinea pigs. 

Figure 2. Female tick with 4814 eggs which she laid. These 
eggs are not piled as she left them but were arranged in a similar 
manner to be photographed. 

Figure 3. Female tick before engorgement. 


DESCRIPTION OF PLATE ll. 


Photograph of cocoon and male moth of Glover’s silk moth, 
Samla glovert Strecker, reduced one-half actual size. 


DESCRIPTION OF PLATE Ill. 


Photograph of larva of Glover’s silk moth, reduced to about 
three-fifths actual size. ‘ 
Photographs by W. S. and A. F. Berry. 
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LETTER OF TRANSMITTAL. 


To His Excellency, Edwin L. Norris, 
Governor of Montana. 
Dear Sir :— 

I have the honor to preseut herewith my Seventh Annual 
Report as State Entomologist of Montana. It will be noticed that 
this report is briefer than those previously made, and I would res- 
pectfully call your attention to the reasons for this, stated under 
“Policy Regarding Publications.’ 

Very respectfully, 
Ro A COOLEY: 
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SEVENTH ANNUAL REPORT 


of the 


State Entomologist of Montana. 


ENTOMOLOGICAL FEATURES OF THE YEAR. 


Every farmer and fruit grower has observed that no two seasons 
are alike with respect to the insect pests that he is called upon to 
combat on his crops. Obeying more or less definite laws, each 
pest has its “ups and downs,” or alternating periods of comparative 
abundance and scarcity. Some are with us in greater or less abun- 
dance each year and should be treated for practically every season, 
while others come into prominence only occasionally. 

With respect to variety of insect pests and extent of depreda- 
tions, the past season was an average one. There were no con- 
spicuous outbreaks of pests. 

For purposes of record it seems desirable to list the prominent 
insect depredators of the year, with comments on each. It is our 
intention to continue this practice each year in the future, thus 
making a consecutive record of annual entomological features. 

Green fruit worm (.\'ylina sp.)—During the last three or four 
years this insect has been seen frequently in the Bitter Root valley 
and our records show that it occurs throughout Montana. It is 
not a very injurious species but often attracts the attention of 
orchardists and leads to inquiries being sent to the Experiment 
Station. In recent years it has been of particular interest because 
of the fact that the neculiar corky growth on the apples, induced 
by the attack of the larvae on the very young apples, has been mis- 
taken for apple scab. The work of the young larvce early in the 
season is liable to be confused with that of the eye-spotted bud 
moth. 

The tussock moth (Votolophus antiqua Linn.)—Of the eleven 
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seasons spent in Montana by the writer, the summer of 1909 was 
the first one in which tussock moths were common in the state, 
as indicated by specimens sent in by correspondents. This very 
striking species was received several times in the egg stage from 
the western part of the state. The writer had seen it in Montana 
orchards a few times previously. 

The Buffalo tree-hopper (Ceresa bubalus Fabr.)—Twigs of 
apple showing the characteristic markings produced by this 
insect in inserting its eggs under the bark have been received with 
fair frequency at the Experiment Station. It 1s more common in 
the eastern part of the state. 

Blister mite on apple (/riophyes pyri Nal.)—State Horticultural 
Inspector M. L. Dean has called our attention to the occurrence 
of this pest in certain orchards near Victor during the past season. 
It occurs at that place both on apple and mountain ash, 

The onion maggot (Phorbia ceparum Meigen.)—Maggots in 
young onions sent in from Great Falls and reared to the adult con- 
dition are of this species. Onions are not an important crop in 
Montana and this insect has not attracted much attention, 

The Bronze apple tree borer (./agdalis aenescens LeC.)—This 
species appears to be well established in the Bitter Root valley but 
has not been very injurious. It was first found in Montana several 
years ago on the orchard of Mr. Bandman near Missoula. It has 
since been found at points in the Bitter Root valley. 

Scale on Mountain Ash (Aspidiotus sp.)—We have specimens 
of this insect found on mountain ash from Billings and Missoula. 
In both cities it became very abundant on individual trees. It has 
not spread to apple trees. 
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REPORTED INJURIES TO FOREST TREES. 

Late in the winter or early in the spring or 1909 extensive areas 
of forests in the mountains in Moncana showed plain indications of 
injury to the foliage. Two trips on horseback were made into the 
mountains for the purpose of determining whether or not insects 
were in any measure responsible for the injuries. Professor D. B. 
Swingle, Botanist and Bacteriologist to the Experiment Station, 
also examined the trees to determine if the trouble was due to veg- 
etable organisms. We were unable to obtain evidence that insects, 
fungi or bacteria were concerned in the difficulty. 

We believed that the killing of the foliage on the pines and 
firs was due to weather conditions. 

Quite independent of this difficulty, certain forest insects 
caused some injury in restricted areas. 


PUBLICATIONS AND PUBLIC ADDRESSES. 


The principal publications and addresses of the year, not ir- 
cluding some short newspaper articles, are the following: 

“Notes on the Ten-lined Potato Beetle in Montana,’ a paper 
given at the annual meeting of the American Association of Econ- 
omic Entomologists at Boston, December, 1909, and to be publish- 
ed in the Journal of Economic Entomology. 

“Notes on Spraying Experiments for the Oyster Shell Scale in 
Montana,” a paper read at the annual meeting of the American 
Association of Economic Entomologists in Boston, December, 1909, 
and published in the Journal of Economic Entomology. 

“Insect Life,’ a paper of six thousand five hundred words read 
before the Great Falls high school, November, 1909. 

“Tnsects in Relation to the Spread of Human Disease,” an ad- 
dress delivered before the Billings, Big Timber, Stevensv‘lie, Fort 
Bienton and Havre high schools. 

“Photomicography of the Diaspinae,” a paper read befure the 
December (1908) meeting of the American Association of Economic 
Entomologists, held at Baltimore, Md., and printed in the Jcurna] 
of Economic Entomology, April, 1909. 

“Seventh Annual Report of the State Entomologist of Mcn- 
tana,’ the present report. 


’ 
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POLICY REGARDING PUBLICATIONS. 


The state law providing for the office of State Entomologist 
requires that the entomologist shall make an annual report to the 
Governor, which report shall be published by the Experiment 
Station as one of its regular bulletins and “‘shall contain a report of 
his work and expenditures under this act.” The salary of the ento- 
mologist is paid from federal funds by the Experiment Station and 
since the enactment of the state entomologist law the entomologist 
of the Experiment Station has been placed on the Adams salary 
roll and is occupied largely with research work. This has prevented 
the accumulation of such material as was published in the first re- 
ports of the state entomologist and has caused a general change in 
the policy regarding publications. 

The activities of the station and state entomologist fall natur- 
ally under two heads, which we may term (a) practical and (b) 
scientific. It is expected of the entomologist that he shall at all 
times hold himself in readiness to give information regarding the 
practical treatment of insect pests of all kinds, and that in times of 
insect outbreaks he shall publish or make demonstrations of the 
best remedies to be employed. With no less practical ultimate ends 
in view he is expected to search out the information necessarily 
obtained before pests can be intelligently fought. In connection 
with such research work, valuable technical information is received 
which may be of no present interest to the practical farmer or fruit 
erower. The Adams act, in unmistakable language, requires that 
work done under its rules shall be of a fundamental nature, and that 
the problems attacked be new ones. 

It is plain, therefore, that we are required to issue two kinds 
of publications, viz., those for the practical man and those of inter- 
est only to the scientist. 

We have long realized that such a distinction was desirable 
and some Experiment Stations in the United States have for years 
been issuing two series of bulletins. Our experience during the 
past few years in Montana has emphasized the desirability of mak- 
ing a much more definite distinction between the publications in- 
tended for the busy farmer’s use and those intended to give the 
results of research. We are satisfied that much valuable practical 
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information has been buried so deeply in publications which were 
intended to both aid the farmer and also give, with necessary com- 
pleteness, the findings of the investigator, that it has escaped the 
notice of the farmers. 

The publications of the entomologist will in the future be pre- 
pared with due regard for the purpose for which they are intended 
and will usually fall under the following headings: 

(a) Circulars, or brief treatises, each dealing with a particular 
subject. Because of their brevity they can be prepared and printed 
quickly and so may be used in emergencies, and because of their 
small size they may be folded and sent in letters, thus giving the 
information in better form than is possible in the space of a letter. 

(b) Bulletins, or more extended and formal publications 
covering teach a single subject or a group of related subjects. 

(c) Journal articles, or occasional papers published in the en- 
tomological journals of the country. The subject matter covered 
in these articles will be such that its publication should not be de- 
layed. 

(d) Executive reports to the Governor. Such reports as the 
present one are of interest only to executive officers and members of 
the legislature. 
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The Eighth Annual Report 


of the 
State Entomologist of Montana 


Considering the stage of her development, Montana has her full 
share of the pests and diseases affecting plant life and there is no 
crop of importance grown in the State that is not more or less serious- 
ly affected. 

Entomologists, after carefully looking into the matter, have con- 
cluded that, on an average, fully ten per cent of the total produce of 
the country is annually destroyed by insect pests. The detailed esti- 
inates have been submitted to the scientific world and have gone un- 
questioned. The recently issued annual report of the Secretary 
of Agriculture places the value of the total agricultural produce of 
the United States during the year 1910 at the enormous figure of 
$8, 926,000,000.00, a sum quite beyond comprehension. Ten per cent 
of this is $892,c00,c00.00, or the approximate sum that our country 
loses annually from the depredations of insect pests. Montan:.’s 
share of this loss is about in proportion to her contribution to the 
total crop of the country, and, were the exact figures now available, 
‘t could be shown that our various classes of farmers would be bene- 
fited by hundreds of thousands, or even millions, of dollars, were 
insects and diseases of crops brought fully under control. 


MONTANA NOT FREE FROM PESTS AS OFTEN REPORTED. 


There is a widespread impression in Montana that, while other 
parts of the country are seriously affected with pests, our fair land is 
nearly or quite free. We have shown, in earlier reports and 
bulletins, that there is already a large proportion of the pests and 
diseases that could reasonably be expected to thrive in our climate 
and that, in number and power of doing injury, there is really little 
difference between the pests of our State and those of other States. 

This erroneous idea may be attributed to two things, namely, 
the false impression given out by interested property owners, 
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and a general lack of knowledge of the facts of the case. 
We have been repeatedly called upon to give information to persons 
who were thinking of buying property in Montana and had been led 
to believe that climatic and other conditions were such that, while 
iruits reach a high stage of perfection, their pests are unable to live 
ere: 

It is not the aim of the State Entomologist to interfere with the 
development of our agricultural industries by needlessly advertising 
the pests that are to be found here or that are expected to appear, but 
it is our purpose to discover the facts and make them known through 
the regular publicity channels of the Montana Agricultural College. 


FARMERS AND FRUIT GROWERS NEED MORE INFORMATION. 


It is clearly our duty, also, to gather and distribute as rapidly as 
possible the information needed by our farmers and fruit growers 
for the control of the pests of their various crops. It is a remark- 
able fact that, in very many cases, it is not only necessary to devise 
and make known effective remedies for each pest, but also to apprise 
the farmer of the fact that the insect or disease is working in his 
crop and doing damage. Our observations in the State have brought 
out strikingly the fact that the farmer, as a rule, does not notice that 
wn injury is being done to his crops until it becomes very serious: A 
recent experience illustrates this. Knowing that the army cutworm 
vias causing serious losses in some parts of the State, the writer 
took occasion to inquire of a farmer if the worms were injuring a 
certain large field that he owned. He replied that he had recently 
been through the field but had been unable to find any of the 
worms. The writer was passing the place the same day and went 
in to look for the pest. In a general way the crop appeared well 
and only in spots was an injury from cutworms apparent, yet the 
worms were very abundant, though not amounting to an “army”. 
It was estimated that there were at least two worms to every square 
foot in the field, or 87,432 worms per acre. In other words they were 
abundant enough to do real damage to the crop, and doubtless the 
yield was distinctly reduced. In many instances we have had similar 
experiences with various kinds of crops. 

There is a growing interest in these subjects, and many farmers 
and fruit growers are anxious for information. 
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Considerable attention has recently been given to devising a 
plan by which farmers may easily inform themselves concerning the 
important pests of their crops and the remedies to be used, and it 
has been decided that it is very desirable to prepare an extensive 
exhibit, which can be moved from place to place about the State and 
which will be largely self-explanatory. The exhibit will consist 
of three parts, namely: 

I. Aseries of small, glass-covered boxes, each containing 
a specimen of one insect or disease and showing the various stages 
or conditions through which it passes and its effect on plants. These 
boxes can be taken in the hands and examined closely. 

2. A series of charts showing and explaining the same insects 
and diseases, and numbered to correspond with the boxes: These 
charts are necessary in order that the life histories may be under- 
stood, and will involve the preparation of diagrams to assist in under- 
standing the more or less intricate life histories. 

3. A pamphlet issued in the regular Experiment Station series 
of circulars, giving figures made from photographs of the diagrams 
or boxes and accompanied by explanations and short, easily under- 
stood statements regarding preventive measures and remedies. This 
circular will be issued in sufficient numbers to supply each visitor to 
the exhibit with a copy, which may be taken home and made tse 
of in fighting the pests and diseases. 

It is intended that this exhibit shall be shown at county fairs, 
the state fair, on special agricultural trains. and tliat it shall be 
pluced in the chamber of commerce of each town for a brief period. 


RELATION OF THE STATE ENTOMOLOGIST’S OFFICE TO OTHER 
ORGANIZATIONS IN THE STATE. 


Activities in the control of insect pests in Montana naturally 
fall under two headings, namely, scientific or investigational, and 
practical. 

In order that we may know how best to proceed in the practical 
control of the insects or diseases it is first necessary to know the 
habits of the insects and to perform experiments with insecticidal 
substances that give promise of being effective, or to discover the 
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general character of the diseases and their methods of working. 
Such investigation involves making prolonged observations, often ex- 
tending over several years, and requires close application and the 
use of expensive books and equipment. We believe it is the special 
province of the State Entomologist to make such investigations of 
pests and diseases occurring in the State, and that the practical work 
ef controlling them should be left to other organizations, so far as 
such are appointed by the State for the purpose. 

The following divisions include the more important noxious 
insects which occur or may occur in Montana: 

1. Insects affecting growing cereals. 

2. Insects affecting legumes and grasses. 

3. Insects affecting pasture and range grasses: 

4. Insects affecting field root crops. 

5. Insects affecting vegetable and garden crops. 

6. Insects affecting greenhouse plants. 

7. AnSectsmairecting etree ituits: 

8. Insects affecting small fruits. 

g. Insects affecting stored food supplies: 

10. Insects affecting ornamental trees. 

11. Insects affecting forest trees. 

12. Insects atfectine shade trees. 

13. Insects of the household. 

14. Insects as spreaders of human and animal diseases. 

Examples of pests in all of these fourteen classes occur in Mon- 
tana, and we have repeatedly been called upon to furnish information 
in regard to each group. Because of the prevalence and importance 
of insects and diseases affecting fruits, the practical work of con- 
trolling these has been turned over by the State to the Board of Hor- 
ticulture, and we understand that it is the purpose of the State that 
this board shall have jurisdiction in matters of enforcing the law 
regarding the importation of nursery stock and fruits, and the in- 
spection of orchards for the presence of diseases which may be 
eradicated or controlled. No special provision has been made for the 
insects in the other groups and so the State Entomologist has consid- 
ered it his duty to gather and distribute the needed information. 
There will always remain much work for both the State Entomolo- 
gist and the Board of Horticulture, and it is very desirable that these 


REPORT OF STATE ENTOMOLOGIST 141 


two work in hearty cooperation for the general good of the State. 

Besides studying the life histories and gathering the necessary 
information regarding these classes of insects, it is considered the 
duty of the State Entomologist to experiment with insecticides and 
acquire information regarding natural agencies which tend to des- 
troy injurious species. 


PRICES OF INSECTICIDES IN MONTANA. 


During the past two years, while traveling about the State, we 
lave made inqu‘~ies at many points regarding the kinds and amounts 
of insecticides used, and some observations of considerable import- 
ance have been made. For many years Paris green has been the 
standard remedy for the Colorado potato beetle and the country uses 
annually many thousands of pounds of this insecticide for their de- 
struction. The Gypsy Moth Commission of the State of Massa- 
chusetts, in performing its duties in the control of the notorious 
gypsy moth, found that the Paris green was not effective as a 
remedy and set about discovering a more suitable arsenical for the 
purpose. After much experimenting they found that arsenate of lead 
had marked advantages over Paris green for their work, its three 
principal advantages being the following: 

1. It can be applied in almost any strength without injuring 
even the most delicate foliage. 

2. It adheres to the foliage better than Paris green and is not 
easily washed off by rainstorms. 

3. It is white in color and is easily detected on the foliage of 
plants. 

These advantages have been widely advertised and many firms 
liave begun the manufacture of arsenate of lead. Their products 
have been sent all over the country and are generally all that is 
claimed for them, when not adulterated or misbranded, but unfortun- 
ately the price, in many instances, has been made such that arsenate 
of lead is forced to compete with Paris green, pound for pound. In 
killing power Paris green is from three to four times as strong as 
arsenate of lead and the wholesale price of the latter is only about a 
third or fourth as much as that of the former. 

In spite of these facts, however, many merchants have been 
selling lead arsenates at about the same price as Paris green and have 
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urged their use until, in many instances, growers of potatoes are 
using them in place of the old remedy: Asa result many of them are 
paying much more for their insecticides than is necessary. 


NECESSITY FOR A MONTANA LAW REGARDING ADULTERATED 
INSECTICIDES. 


We have had a number of complaints from different parts of the 
State, indicating that adulterated or misbranded insecticides and 
fungicides were on sale, and we wish to call attention to the harm 
that results from such sale. In the first place, the farmer who buys 
and uses such inferior goods is defrauded and fails to save his crop. 
The cost of the insecticides is usually very small compared with the 
saving resulting from their proper use. In the second place, the 
farmer who unwittingly uses adulterated goods, too often gains the 
impression that no benefit results from such spraying, becomes 
discouraged, and may for vears make no further effort to control the 
same pest. 

The federal law regarding adulterated and misbranded insecti- 
cides, known as the “Insecticide Act of 1910”, takes effect January 
ist, 1911, and amply provides for the protection of the country with 
-espect to insecticides and fungicides that enter into interstate com- 
merce. It is highly desirable that a state law be enacted, framed on 
the same lines as the national law, in order that the State may re- 
ceive the further protection affored by preventing the manufacture 
end distribution of adulterated and misbranded products within its 
imes. We recommend that such a law be enacted during the com- 
ing session of the legislature. At the present time practically no 
insecticides or fungicides are manufactured in the State except for 
home use and there would be no opposition to the passage of the law, 
while there is at least a possibility that manufacturers might move 
into the State if there were no law preventing such fraudulent prac- 
tices. 


WORK OF THE PAST TWO YEARS. 


The activities of the State Entomologist during the past two 
years are included under the following :— 
(a) Work on the oyster shell scale, including a critical study of 
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the life history and a review of about thirty-five experimental tests 
of insecticidal substances. 

(b) Work on the wood (icks of the State, especially in 
the Bitter Root Valley, 

(c) Grasshoppers in cultivated crops. 

(d) Insect pests of fruits. 

(e) Miscellaneous tests of insecticides. 


PUBLICATIONS. 


[t is our plan, in cooperation with the Montana 
Experiment Station, to issue a series of circulars for the purpose of 
putting in easily available form the most essential information con 
cerning the leading pests of the State. Two have already been issued, 
as follows: 

1. The army cutworm, 

2. Pear and apple blight in Montana (by Deane B. Swingle). 

The following are in course of preparation and will be issued 
when completed + 

1. Colorado potato beetle. 

2. The leading insect pests of the cabbage. 

3. Arsenical insecticides, 

4. The home preparation of lime-sulphur solutions, 

5. The apple leaf aphis- 

6. The leading pests of our principal shade trees. 

7. Mites affecting fruit trees in Montana, 

8. Grasshoppers. 

9g. Oyster shell scale. 

10° Spraying machinery. 
11. Control of the bedbug. 
12. House flies. 


AN INCREASED APPROPRIATION NEEDED. 

The State Entomologist now receives an appropriation of $500, 
which is used principally as a traveling fund, but which is available 
also for miscellaneous expenses of the office and laboratory. With 
the growth of the agricultural interests of the State, principally in the 
orchard industry, the requests for information have been greatly 
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multiplied, so that the fund has become entirely inadequate and it is 
necessary that it be increased. 

We have, in the past, been much restricted with respect to the 
lines of work we could take up on account of a lack of the necessary 
funds, and have been able to study only a few of the leading pro- 
blems. It is highly desirable that we be enabled to go to each coun- 
ty, or to each general section of the State, at least once a year, 
and that we give greater attention to the miscellaneous problems not 
allowed under the federal funds. 

It is also desirable that we give our assistance in the important 
work of the control of such diseases as pear blight, crown gall, 
2apple scab, cankers, potato diseases, and flax wilt, all of which are 
receiving practically no attention at our hands, on account of the 
requirements of the federal funds assigned to us, and because we 
lack other funds. 

It is of great importance that a small amount be available for 
use in the work on the tick concerned in the transmission of spotted 
fever, in order that we may continue to receive the benefit of the 
sunds now being expended under the direction of the State Ento- 
mologist by the United States Department of Agriculture. 

The recent decision of the Supreme Court of the State has had 
the effect of reducing our traveling fund by about one-half, and it is 
necessary that other funds be available to meet this added expense. 

We have above called attention to the desirability of preparing 
an extensive exhibit to be taken about the State. This will involve 
the expenditure of a considerable sum of money in the collection of 
the materials and in the making of the charts. 

We therefore urgently request that the appropriation to the 
State Entomologist be raised from $500 to $1,200 annually, all of 
this sum to be used as expense money as required by law. None 
of it is to be available for the salary of the State Entomologist. 

December 10 1910. 
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LETTER OF TRANSMITTAL. 


Bozeman, Mont., Dec. 15th, 1912. 
To His Excellency, 
Governor Edwin L. Norris, 
Helena, Montana. 


My dear Sir :— 

I have the honor to transmit to you the Ninth Annual Report 
of the State Entomologist which will appear as Bulletin No. 88 of 
the regular series of the Montana Experiment Station. 

The entomological feature of the year has been an increased 
public interest in insect pests, which have recently found their way 
into Montana, or which seem certain to appear here in the near 
Very respectfully, 

R, A. COOLEY. 


future. 
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The Ninth Annual Report of the State 
Entomologist of Montana 


INSECT PESTS OF 1911. 


The Cabbage Butterfly (Pontia rapae Linn.). Common as 
the cabbage butterfly is, the gardeners of the State are very little 
informed regarding the method of controlling it. Many fear to 
spray their cabbages with arsenicals, thinking that to do so would 
make them poisonous. It has been demonstrated by a number of 
experiment stations besides this one, that sprayed cabbage may 
be eaten with safety and we have shown that this insect may 
be controlled if a small amount of soap is added to the spraying 
solution, thereby making the arsenical adhere to the waxy foliage 
of the cabbage. 

The Diamond-back Moth (Plutella maculipennis Curtis). 
This small insect probably stands third as a cabbage pest in Mon- 
tana and is a very serious one. !: is so small that it almost 
escapes attention, yet if preset in large numbers it does much 
to check the growth of the cabbage. It is an introduced species 
which has found its way all through the United States. 

The Beet Webworm (Lo.xostege sticticalis Linn.). This is 
another pest of the sugar beet, which gets upon the leaves, in 
some cases causing complete defoliation. A few inquiries were re- 
ceived during the year, but not a large amount of damage was 
done. 

The White-lined Sphinx (Deilephila lineata Fab.). The 
large horn-tailed caterpillars of this species appeared in phenomenal 
numbers at one point in the Yellowstone Valley. This is a native 
Montana species which feeds on a large variety of weeds and crops. 
It is not surprising that its large size and great abundance led to 
a mild alarm among the property holders, although it is clear, 
from the history of the species, that it is not likely to become a 
real pest. It is easily controlled by spraying with arsenicals. 

Cutworms (Fam. Moetuidae). Nimeteen hundred and eleven 
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was noticeable for the unusual abundance of cutworms. Complaints 
were received principally from town gardens where crops of var- 
ious kinds were more or less injured. The cutworms of the North- 
west have been very little studied and we are not usually able to 
name the species as they are received at the college. Umder the 
Adams Fund we are making a serious study of the leading destruc- 
tive species and hope gradually to bring together the much-needed 
information. Complaints of the army cutworm in grain, the lead- 
ing cutworm pest of Montana, were more numerous than in pre- 
ceding years. 

Cutworms on Apple (Polia aedon Grote). Mr. Parker found 
this cutworm in abundance on apple trees at Thompson Falls. Spe- 
cimens were reared to the adult stage. A cutworm which is pro- 
bably the same species was reported on apple trees at Victor. No 
Serious damage was reported although the occurrence of these 
caterpillars on valuable trees naturally causes comment. 

Cutworms on Cottonwood (U/feus plicatus Grote). Mr. Par- 
ker also found another species very abundant on cottonwoods used 
for shade and along the river course near Thompson Falls. This, 
of course, 1s not a serious matter economically, but is of interest as 
indicating the abundance of cutworms as a feature of IQII. 

The Green Fruit Worm (.\ylina sp.). These little-known in- 
sects have become surprisingly abundant during the past few years. 
They have led to a number of inquiries and at farmers’ institutes 
have been complained of by fruit growers. They are not ordinarily 
seen by the growers because they so closely resemble the foliage. 
They eat holes in the young apples when the latter have reached 
the size of marbles. This is not a difficult insect to control by 
spraying but just what its future will be in Montana is not clear. 
They are able to withstand heavy doses of arsenic. 

The Blister-mite of Pear and Apple (Hriophyes pyri Pest.) 
The blister-mite, formerly only a pear pest in Montana; has 
recently become even more serious on apples. It was one of the 
leading pests of these fruits this season and we feel sure that much 
spraying will be done for it during the coming season. It is easily 
controlled and there is no excuse for neglecting it. 

Mites on Strawberry (Vetranychus bimaculatus Hary.). The 
season was notable for the abundance of mites. This species 


— 
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was very abundant and injurious on strawberry. Currants and rasp- 
berries were also injured in a number of localities, probably by the 
same species, although identifications were not made. 

Grasshoppers (/crididac). For a number of years past grass- 
hoppers of many species have been abundant in different parts of 
Montana. We received no complaints of injury to range grasses 
during the year, but the two-striped locust, (Melanoplus bivitattws 
Say) was abundant in a number of places, particularly among cul- 
tivated crops and in orchards. 

The Cicada (Platypedia putnami Uhl). This cicada is not 
well known and it was of much interest to us to find it in great 
abundance in wooded regions near Thompson Falls. It was not 
reported as doing injury, although it is probable that some was 
done for we have observed that the various cicadas found in Mon- 
tana attack fruit trees quite freely, depositing their eggs in the 
twigs, thereby injuring young trees often quite seriously. The 
injury is similar to that inflicted by the seventeen-year-old locust 
which occurs in the East. The seventeen-year-old species is not 
found in Montana, contrary to the opinion of many people. Many 
visitors to the better farming train inquired about this insect, hav- 
ing read in eastern papers that a brood was due this season. An- 
cther species (Tibicen eruentifera) has been found quite abundantly 
in the orchards of the Bitter Root Valley for a number of years 
where it has done some damage to fruit trees. 

The Chinch Bug (Blissuws lewcopterus Say). The chinch bug, 
a notorious and much-feared pest of grains, grasses, and corn, had 
not been known in Montana previous to 1911, when in March speci- 
mens were sent in from near Glasgow. An assistant. was sent to 
the locality, who found the insect in moderate numbers not only 
in Glasgow, but in neighboring towns. This is a serious pest in 
the Mississippi Valley states and it may develop into a serious 
one here, but the future alone can tell. We are keeping in touch 
with this matter and shall keep the farmers advised. 

The Bumble Flower Beetle (Huphoria inda Linn). This bee- 
tle of striking appearance has not previously been reported from 
Montana so far as our record specimens show. It was sent in 
from the eastern part of the State. It is not a serious pest, although 
it is sure to attract attention when found. 
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The Rose Snout Beetle (Rhynchites bicolor Fab.) This beetle 
is a wide-spread and serious pest of roses in Montana. It is often 
almost impossible to get any roses from choice bushes in the door- 
yard on account of this beetle which bores into the buds and 
stems. During the past two or three years it has been less abun- 
dant, although formerly it was exceedingly common. From the 
fact that inquiry was made this year, we fear that next year and 
for a few years succeeding it will again be a serious drawback to 
rose-growing. 

The Potato Blister-beetle (Hpicauta vittata Fab.). This con- 
spicuous beetle has been a pest of potatoes from the beginning of 
Montana’s agricultural history. It has often been spoken of as 
the “old-fashioned potato bug” since it appeared before the Colo- 
rado potato beetle. It is not as serious a pest as the Colorado 
species, but occasionally occurs in large numbers. A few complaints 
were received in IQII. 

The Plum Gouger (dnthonomus scutellaris Lec.). So far as 
we know this insect occurs only in the eastern part of the State 
where it is a native species, feeding on native wild plums. It has 
found its way into cultivated plums all through the Yellowstone 
Valley and is responsible for a material reduction in the crop. A 
number of complaints were received. It it not easily controlled and 
fruit growers should be informed regarding its habits and the 
remedies. 

The Pea Weevil (Bruchus pisorum Linn.). There has recently 
sprung up in Montana, particularly in the Gallatin Valley, a keen 
interest in growing garden pea seeds for eastern houses. The pea 
weevil, which has turned out to be a serious pest in this industry, 
has been sent in with the pea seed repeatedly. We have done our 
best to warn the people against allowing the pest to get a start, 
but we have no legal authority and can only advise. It is feared 
that the pea weevil is already established in one place in Gallatin 
County. If this is true there is great danger that it will become the 
serious pest that it has in other localities. See figure on cover page. 

Alfalfa Weevil (Phytonomus murinus Fab.). This very seri- 
ous pest of alfalfa has been destroying large tracts of this valuable 
crop in Utah for a number of years. During i911 it extended into 
Idaho and Wyoming. Alfalfa growers in Montana are becoming 
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uneasy with excellent reason. This insect is not in our State yet 
so far as we know. During the coming summer we plan to make 
examination of the alfalfa fields along the railway of the Oregon 
Short Line, from Butte south. During the present year we have 
been making inquiry and putting people on their guard against 
it. Purchasers of alfalfa seed have corresponded with us regarding 
the advisability of buying seed out of Utah. 

New Aphis of Wheat (Brochycolus sp.). This louse was re- 
ported three times from the Judith Basin and vicinity during the 
season. It was doing some damage and causing much alarm among 
grain growers. We have not as yet been able to determine the 
species. It may turn out to be entirely new. Attention will be 
given to this next season. 

New Aphis of Cottonwoods (rctaphis sp.). We have receivet 
two appeals for assistance in controlling an aphis new to science 
which we have had under observation in Bozeman for a number 
of years and which appeared in Deer Lodge this season in such 
abundance as to seriously blemish the shade trees of that city. This 
town is planning to provide suitable apparatus for spraying for this 
insect. In doing this they will take the lead in such action in Moa- 
tana and will deserve commendation. 

The Elm Gall Louse (Schizoneura americana Riley). The 
elm is becoming increasingly popular as a shade tree but, so far 
as our observations go, wherever the elm is present this insect is 
abundant, seriously deforming the foliage. It is a species which 
may be easily controlled but as yet very little has been done in 
that direction in Montana. This gall louse and various other in- 
sects demand attention. 

The Green Aphis (4phis pomi De G.). All things considered 
this is probably the most troublesome insect pest of the apple ia 
Montana at the present time, although when the codling moth be- 
comes more abundant, it will undoubtedly be more serious. As 
common and as well-kaown as this insect is, we have received many 
inquiries about it during the past year. The difficulty in controlling 
it lies in the fact that it is ordinarily overlooked until it has caused 
the foliage to curl, thereby making it almost impossible to destroy 
it. There is scarcely an apple orchard in Montana in which it does 
not occur. 
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The Black Cherry Aphis (.J/yzws cerasi Fab.). The blacx 
cherry aphis which attacks the foliage of cherries on the underside is 
gradually increasing in Montana. Up to this season it has been 
known only on the west side of the divide, but was found this year 
in Carbon County. It is an insect which should not be overlooked 
by our fruit growers. 

The Woolly Aphis (Schizoneuwra lanigera Hausm). The woolly 
aphis has for several years been on the increase in the Bitter Root val- 
ley, especially at the upper end, and has reached a point where it de- 
mands attention. In some of the fruit growing states of the North- 
west it is considered almost as serious a pest as the codling moth,— 
not that it damages the fruit trees seriously, but it occurs in such 
abundance, smearing the clothing and even the fruit at the time’ 
of picking, as to amount to a real nuisance. It is not easily con- 
trolled and for this reason some localities have abandoned all at- 
tempts to control it. We are urging upon our fruit growers the 
importance of keeping it under control rather than allowing it to 
spread and become more and more destructive. 

The Cabbage Aphis (.dphis brassicae L.). One of the principal 
insect pests of the State, regarding which inquiry was frequently 
nade, is the European cabbage aphis, found on cabbage, cauliflower, 
and turnips. This is one of the insects which has been present 
vear after year and which demands further attention from this office. 
We have for some years been making observations and experiments 
and in time will issue a circular on this subject. 

The Sugar Beet Root Louse (Pemphigus betae Doane). All 
things considered, this was probably the leading insect pest of sugar 
beets in Montana this year. It was very prevalent and was the occa- 
sion of a considerable amount of correspondence. The beet crops of 
the Yellowstone Valley were affected by its presence. This is one 
of the insects which is having special attention under the Adams 
Fund. 


STATUS OF THE BEEKEEPING INDUSTRY IN MONTANA, 


It is roughly estimated on good authority that the average 
value of the annual production of honey in the United States is 
about $20,000,000.00 and of wax about $2,000,000.00. As indicated 
by the correspondence received at the Experiment Station, there 
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is a growing interest in beekeeping in Montana, and, although in 
former years it was believed that our climate or other conditions 
would probably not permit bees to do well, it has been found by 
actual experience that even in our higher mountain valleys there 
is nothing to prevent a successful bee industry, It seems very clear, 
therefore, that the industry may be made to become a very valuable 
one to our people. It deserves stimulation in every way possible. 


FOUL BROOD AND WAX MOTH, a 


Our first suspicion of the presence of a serious bee disease came 
in March, 1911, when Mr. W.-M. White, of Joliet, wrote us of 
a disease in his apiary, which he took to be foul brood. Specimens 
received a few days later proved to be a clear case of American 
foul brood, which is the most serious of this class of troubles. Sub- 
sequent reports have indicated that the disease is probably present 
Over an extensive territory in that part of the State. Our corre- 
spondence with Mr. White shows that it had been in his neigh- 
borhood for some three years prior to 1911. In correspondence 
with the beekeepers of Montana it was learned that no qisease 
recognized as foul brood was present in the State, excepting in thé 
locality above mentioned. We were surprised, however, to learn 
that the bee-moth or wax-moth is of very general occurrence. It 
was reported from five different counties, besides Gallatin, where 
we have known it to be present for several years. 

In a general way the losses from an epidemic of foul brood 
are of two kinds; first, a direct loss through the killing of colonies, 
meduction of the crop and prevention of increase; and, s.cond, 
a demoralizing influence on the whole business, reaching even 
down to the manufacture and sale of beekeepers’ supplies. It 
may be stated that, where this disease starts in, it is liable to 
almost completely wipe out the industry, especially in localities 
like mzzy in Montana, where beekeeping is new and on a pie- 
carious |asis. Taking the State as a whole, it would be most un- 
fortunate if foul brood should gain much headway. It would take 
years of time and much instruction and stimulation to recover the 
lost ground. 

From present indications in Montana and knowledge of the 
experience of other states, we cannot expect the bee industry to 
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prosper here unless effective measures are adopted to bring such 
difficulties as are here mentioned under control. 


LEGISLATION NEEDED. 


It is very clear that American foul brood will not be suitably 
controlled without laws which define and make mandatory correct 
methods of prevention and eradication. At least sixteen of the 
states have such laws at the present time and these provide for 
from one to fifteen inspectors in each state. 

The best laws of this kind provide not only for inspection, quar- 
antine, and eradication, but also for instruction. This is in re- 
sponse to a very natural demand, for the majority of beekeepers © 
are sadly in need of information in regard to apicultural methods 
and practices. 

It will be some years before apiary inspection work in Mon- 
tana will require the full time of one man and yet the amount that 
is needed is badly needed. It is fortunate that the kind of train- 
ing and information needed for this work is so similar to general 
economic entomology that one of the regular force of this depart- 
ment of the agricultural college can do this work in connection 
with other regular duties as provided in the State Entomologist law 
of Montana. 

It is, therefore, proposed and recommended that in the near 
future the work of apiary inspection be regularly taken up by the 
State Entomologist’s office and that legal authority be provided 
by the next legislature. 


STATUS OF THE SPOTTED FEVER TICK INVESTIGATIONS. 


Following the announcement of Doctor H. T. Ricketts’ discoy- 
ery that our common so-called wood tick is responsible for the 
transmission of Rocky Mountain spotted fever, this office, at the 
request of the secretary of the state board of health, tcok up a 
study of this tick and, at the same time, of the other specics found 
in Montana which are of importance in other ways. During the 
past few years we have received numerous requests for information 
regarding both the spotted fever tick (Dermacentor venustus) and 
the “elk tick” (D. albipictuws) as pests of horses and cows. ‘The 
veterinarian of the agricultural college is much interested in the 
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suspected connection of one or both of these ticks with the trans- 
mission of an important and little-known disease of horses in Mon- 
tana. It is clear, therefore, that information regarding these ticks 
is very desirable. 

At the time we undertook these studies, in the summer of 1908, 
we were without adequate financial means for carrying on the 
work on a sufficient scale to secure conclusive results and were 
unable to secure the means within the State. Accordingly a co- 
Operative arrangement was made with the United States Bureau of 
Entomology whereby we secured not only the benefit of their 
knowledge and experience, but also valuable help in the field work. 
Their experience was of particular value to us on account of their 
having been engaged in a similar >iece of work on the tick concerned 
in the transmission of the Texas fever of cattle in the southern 
States. The entire time of one assistant under the pay of this Bu- 
reau and part time of other assistants was given to this work, as 
well as the expert supervision of Doctor Hunter. 

On the joint invitation of the Bureau of Entomology and the 
Montana State Entomologist, the United States Bureau of Biologi- 
cal Survey joined in the investigation in the spring of IgIo0, and 
put two assistants into the field for the purpose of securing detailed 
information regarding the mammalian fauna of the valley. 

This information was desirable for a number of reasons. It 
is clear that these mammals serve as hosts of the ticks and also 
that some one or more of them serve as the source from which 
the ticks get the germ of the spotted fever. It was felt that a 
further knowledge of the mammals would aid materially in the 
work on ticks and at the same time facilitate work that doctors 
and pathologists might do on the disease itself. 

In March, 1910, a field station was established near ipeenee 
to afford facilities for making close observations of what was °-- 
tually happening in nature, for it was felt that only in this way 
could we get full and reliable informaticn regarding the life and 
Mctivities of the ticks and their hosts. The werk was continued 
through the season of 1910 and resumed again in the spring of 
IQII. 

The results of the studies in the season of 1910 were of great 
importance and have been published in bulletin No. 85 of the Ex- 
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periment Station and in bulletin 105 of the Bureau of Entomology. 
They pointed out a definite and feasible program of tick control 
by dipping and otherwise freeing domestic animals of ticks. Hlow- 
ever, the work of that season did not indicate conclusively just 
what solution to dip with, how often to dip, or how long to keep 
it up. We undertook to secure information on these points in the 
springy ur 1gii. It was nearing the close of the Bureau's fiscal 
year and they could not furnish us the funds required for the con- 
struction of the necessary dipping vat and yards and after an un- 
successful attempt to get the sum through the State Board of 
Health, to which a special appropriation for spotted fever investiga- 
tions had been made, we accepted a fund made up by voluntary 
contributions by chambers of commerce end individuals in the Val- 
ley. At this point it was learned that the Public Health and Ma- 
rine Hospital Service at Washington, D. C., was about to send 
representatives into the State under the auspices of the State Board 
of Health for the purpose of undertaking the extermination of ticks 
in the spotted fever district. A conference was held in Washington 
between the chief of the Bureau of Entomclogy and the head of the 
Public Health and Marine Hospital Service at which it was learned 
+hat the latter saw no necessity whatever for co-operative work. 
‘The situation led to the withdrawal of the Bureau of Entomctogoy 
and the Bureau of Biological Survey. Instead of having two bu- 
reaus of the Department of Agriculture working on this problem in 
Montana on their own funds and in their special lines we new 
have the Public Health and ifarine-Hospital Service working on 
ticks on funds furnished by the State. 

The following publications, growing out of this work, have be-n 
issued by the Department of Agriculture and the State Entomolo- 
gist: 

1908. Cooley, R. A. Preliminary Report on the Wood Tick. Sixth 
Annual Report, State Entomologist of Montana. 

:911. Bishopp, F. C. The Distribution of the Rocky Mountain 
Spotted Fever Tick, Circular 136, Bureau of Entomology. | 

1911. Cooley, R. A. Tick Control in Relation to the Rocky Moun- 
tain Spotted Fever, Bulletin 85, Montana Agricultural Ex- 
periment Station. 

Toit. Birdseye, Clarence. The Mammals of Bitter Root Valley, 
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Montana, in their Relation to Spotted Fever. Circular 82, 
Bureau of Biological Survey. 

1Oit. Hunter, W. D. and Bishopp, F. C. The Rocky Mountain 
Spotted Fever Tick, with Special Reference to the Problem 
of its Control in the Bitter Root Valley in Montana. 

1912. Birdseye, Clarence. The Common Mammals of Western 
Montana in Relation to Agriculture and Spotted Fever. 


FOREST INSECTS. 


The extent and nature of entomological work in the United 
States is probably little understood by the general public. The 
entomological profession is attempting as far as possible to reduce 
the loss due to insect pests, which amounts, according to carefut 
estimates, to about one-tenth of the total agricultural output of the 
country. 

Two agencies are working to this end in Montana; the Experi- 
ment Station and the Bureau of Entomology of the United States 
Department of Agriculture. 

The following letter from Doctor Hopkins is of unusual in- 
terest. It not only shows what a valuable work on forest insect 
pests is being done in Montana, but also that Montana forms an 
important part of their field of operations. 


“UNITED STATES DEPARTMENT OF AGRICULTURE, 
“BUREAU OF ENTOMOLOGY, 


WASHINGTON, D. C. 


“March 14th, 1912. 
Gisnoie A: Cooley, 
“The Montana Agricultural College 
and Experiment Station, 
30zeman, Montana. 
“Dear Prof. Cooley: 


“In reply to your request for information relating to the work 
of this Bureau.on Forest insects in the State of Montana. 

“The first information on extensive depredations by insects on 
the forest trees of the Rocky Mountains came from a correspondent 
of the Division of Entomology at Columbia Falls, Montana, in 
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November, 1898. Reference was made to extensive dying of the 
white pine, and specimens of insects sent from the bark of the 
dying trees included a Dendroctonus beetle which proved to be 
a new species and was later described under the name Dendroctonus 
monticolae. 


“This report led to my engagement, in the spring of 1899, to 
make a special trip through the Pacific Coast States and Idaho, un- 
der Dr. Howard’s instructions, to study the forest insects of that 
region. This was the beginning of the work on forest insects as 
one of the special features of the Division of Entomology. 

“While general investigations have been conducted in all the 
Western States since 1902, no special work was done in Montana 
until in the spring of 1909, when a demonstration of methods of 
controlling the mountain pine beetle was conducted on private, state 
and federal lands in and adjacent to the Jefferson National Forest. 

“Investigations by an Agent of the Bureau, Mr. Josef Brunner, 
showed that about 3,000 pine trees had been killed by the beetle 
in five years, and that about 1,500 were infested in the spring of 
1909. Under my special recommendations and instructions, carried 
out by Mr. Brunner in co-operation with private owners and the 
Forest Service, 1,355 trees were felled and barked in such a manner 
as to destroy about 85 per cent of the insects. The cost averaged 
30 cents per tree and the work was finished in July before the bee- 
tle began to emerge. 

“Information up to the spring of 1911 shows that the control 
was complete, thus demonstrating the practicability of controlling 
this most destructive insect enemy of the pine forests of Montana. 

“Mr. Brunner conducted general investigations on the character 
and extent of insect depredations on private, State and national 
forest lands of the State, until September, 1909, when Forest Insect 
Field Station 1 was located at Columbia Falls, Montana, with Mr. 
Brunner in charge. 

“Since that time, Mr. Brunner, with a corps of from three to six 
field agents, has been very active in conducting special demonstra- 
tions on methods of protecting the forests from the great waste of 
forest resources caused by insects. 

“The principal work done has been in two demonstration pro- 
jects; one, in co-operation with small owners of timber land in 
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the vicinity of Columbia Falls, in which the utilization for fuel, 
ete., of about 10,000 Douglas fir infested by the Douglas fir beetle 
resulted in the complete control of depredations by this beetle, 
which, during the preceding 10 to 15 years, had caused the death 
of more than a million trees in the general area involved. This 
was accomplished without ultimate cost to the owner or the State. 

“The other demonstration was in the new Glacier National 
Park in co-operation with the Interior Department, in which the 
Department paid the expenses of treating the infested trees under 
the immediate supervision of Mr. Brunner. The disposal, according 
to our recommendations, of 819 “white pine” trees infested with 
the mountain pine beetle at a cost of about 50 cents per tree has 
evidently stopped depredation by this beetle, which, during the 
past 10 to 15 years, caused the death of over 10,000 trees. 

“Two important control projects are now under way; one known 
as the Swan Lake Project, conducted under our recommendations 
and instructions in co-operation with the Forest Service, the State 
of Montana, and the Anaconda Copper Mining company; the other, 
known as the Tongue River Project, located in the Tongue River 
Indian Reservation, in which the timber is being cut and barked 
or utilized for lumber principally by Indian labor. Some $10,000 
will be expended on this project to protect timber having an esti- 
mated stumpage value of over $125,000 and the value of the utilized 
product will go far towards balancing this direct cost. There is 
every prospect that this demonstration will be a success. 

“The work that is being conducted by the Branch of Forest 
insects of this Bureau, through Forest Insect Field Station 1 at 
Columbia Falls, Montana, includes the States of Montana and part 
of Idaho, with a temporary assignment of Wyoming and Colorado. 

“The objects as set forth in Amended Project 37, 1911 (copy of 
which was sent to you with my letter of June 20, rgr1) are as fol- 
lows: 

‘“t. Co-operate with federal and state. officials and _ private 
owners in efforts to prevent losses from insect depredations on 
forest trees and forest products. 

“2. Co-operate with federal and state officials and private own- 
ers in conducting control work to demonstrate the efficiency of 
recommended methods. 
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“3. Co-operate with federal and State officials and private own- 
ers in efforts to establish the most economical and effective insect 
control policy in special forests and in forest areas where general 
co-operation is essential for the promotion of common interests. 

“Very truly yours, 
“Al D, HOPES 


“In Charge of Forest Insect Investigations.” 


THE MONTANA INSECTICIDE LAW. 


The Federal Insecticide Act of 1910 has jurisdiction over adul- 
terated and misbranded insecticides and fungicides that have en- 
tered into interstate commerce, but previous to 1911 Montana had 
no protection against adulterated or other fraudulent products of 
this character that might originate within the State boundaries. 

The Twelfth Legislative Assembly enacted a wise and sufficient 
law, the provisions of which are very similar to those of the Federal 
act. In fact, the two laws are identical in their essential provis- 
ions, The responsibility for the enforcement of the law is placed 
upon the Director of the Experiment Station and the State Ento- 
mologist. 

Up to the present time practically all of the insecticides and 
fungicides used in Montana have been shipped in, and it is to be 
expected that for some time to come only comparatively small 
amounts will be manufactured here. Yet, as the orchard business 
increases and general agriculture develops, there wiil be a con- 
tinually increasing amount of home manufacture of these products. 
There is already prospect that in the near future one or more 
lime-sulphur plants will be erected in the orchard districts. 

The matter of purity and correct branding of an insecticide 
is of much importance. The fruit grower and the farmer should 
get what they buy and pay for and not an inferior or adulterated 
product. We have known of a number of cases in which an inferior 
insecticide was used and the farmer, failing to secure the desired 
results, lost heavily in the crop he had hoped to protect. The 
loss, then, was not alone through paying for a high-class product 
and getting an inferior one, but also through loss of the crop which 
the adulterated insecticide failed to protect. 

It is perhaps still more unfortunate when the farmer fails to 
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realize that he has been defrauded and thinks that the directions 


he has been following are 


faulty or that spraying, after all, is not 


a protection to his crops. 


The amount of insecticides 
is already large, and is increasing rapidly. 
of Paris green and arsenate of lead are used annually. 


and fungicides used in Montana 
Fully 100,000 pounds 
Probably 


twenty carloads of commercial lime-sulphur will be used in west- 


ern Montana this season. 
substances such as tobacco 


In the aggregate, large amounts of other 
Do D > 


extracts and powders, soaps and oils, 


are sold annually for the purpose of killing insects, while large 


amounts of copper sulphate 


and formalin are used in treating seed 


grain and seed potatoes. 


It is apparent, therefore, 
fraudulent and ignorant sale of inferior articles 


prevented. 


The following is 


that it is of much importance that 
of this kind be 


a copy of our State Insecticide Act which 


became a law February 15th, I9gII. 


CHAPTER 26 OF LAWS AND RESOLUTIONS OF THE TWELFTH 
LEGISLATIVE ASSEMBLY OF MONTANA. 


The manufacture 
of adulterated in- 
secticide, paris 
green, lead arsen- 
ate and fungicide 
forbidden 


Offering for ship- 
ment or delivery 
any adulterated 
or misbranded ar- 
ticles herein for- 
idden. 


An Act for preventing the manufacture, sale or 
transportation of adulterated insecticides 


fungicides, and for regulating traffic therein and 


and 


fixing penalties for the violation of this act. 
Be it enacted by the Legislative Assembly of the 
State of Montana: 

Section 1. It shall be unlawful for any person 
to manufacture within the State of Montana any 
insecticide, Paris Green, lead arsenate, or fungi- 
cide which is adulterated or misbranded within the 
meaning of this act. 

Section 2. Any person who shall offer for 
shipment or deliver from any point in the State of 
Montana to any other point in the State of Montana, 
any insecticide, or Paris Green or lead arsenate, or 
fungicide which ts adulterated or misbranded with- 
in the meaning of this act; or any person who 
shall receive, or offer to receive, any insecticide, 
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Receiving or of- 
fering to receive 
forbidden arti- 
cles. 


Selting or offer- 


ing for sale the 
articles herein 
forbidden. 


“Adulterated” de- 
fined as used in 
this act. 


Adulterated paris 
green. 


Adulterated 
arsenate. 


lead 


Proviso. 


Other adulterated 
insecticides or 
fungicides. 
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or Paris Green, or lead arsenate, or fungicide which 
is adulterated or misbranded within the meaning 
of this act, and having received, shall sell or deliver, 
or shall offer for sale or delivery, such adulterated 
or misbranded insecticides, or Paris Green or lead 
arsenate, or fungicide, shall be guilty of a violation 
of this act. 

Section 3. For the purpose of this Act, an ar- 
ticle shall be deemed to be “adulterated’’— 

In the case of Paris Green: First, if it does 
not contain at least fifty per centum of arsenious 
oxide; second, if it contains arsenic in water-sol- 
uble forms equivalent to more than three and one- 
half per centum of arsenious oxide; third if any 
substance has been mixed and packed with it so 
as to reduce or lower or injuricusly affect its qual- 
ity or strength. 

In the case of lead arsenate: First, if it con- 
tains more than fifty per centum of water; second, 
if it contains total arsenic equivalent to less than 
twelve and one-half per centum of arsenic oxide 
(As,O,); third, if it contains arsenic in water-sol- 
uble forms equivalent to more than sev enty-five one- 
hundredths per centum of arsenic oxide (Ais; Grae 
fourth, if any substances have been mixed and 
packed with it so as to reduce, lower or injuriously 
affect its quality or strength; provid_d, however, 
that extra water may be dddea to lead arsenate 
(as described in this paragraph) if the resulting 
mixture is labeled ‘lead arsenate and water,” the 
per centage of water being plainly and correctly 
stated on the label. 

In the case of insecticides or fungicides other 
than Paris Green and lead arsenate: Pirstsifeaes 
strength or purity fails five per cent or more below 
the professed standard or quality under which it 
it sold; second, if any substance has been substi- 
tuted halle Or in part for the article; third, if any 
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“Misbranded” de- 
fined as used in 
this act. 


When an _ article 
shall be deemed 
“misbranded.” 


valuable constituent of the article has been wholly 
or in part abstracted; fourth, if it is intended to use 
on vegetation and shall contain any substance 01 
substances which, although preventing, destroying, 
repelling or mitigating insects, shall be injurious 
to such vegetation when used. 

Section 4. The term “misbranded” as ued 
herein shall apply to insecticides, Paris Green, lead 
arsenate or fungicide, or articles which enter into 
the composition of insecticides or fungicides, the 
package or label of which shall bear any statement, 
design or device regarding such article or the in- 
gredients of the substances contained therein which 
shall be false or misleading in any particular. 

Section 5. For the purpose of this act, an ar- 
ticle shall be deemed to be “misbranded”— 

In the case of insecticides, Paris Green, lead 
arsenate and fungicides; First, if it be an imitation 
or offered for sale under the name of another article; 
second, if it be labeled or branded so as to deceive 
or mislead the purchaser, or if the contents of the 
package as originally put up shall have been re- 
moved in whole or in part and other contents shall 
have been placed in such package; third, if in pack- 
age form, and the contents are stated in terms of 
weight or measure, and they are not plainly and 
correctly stated on the outside of the package. 


In the case of insecticides other than Paris 
Green and lead arsenates and fungicides: First, 
if they contain arsenic in any of its combinations 
or in the elemental form and the total amount of 
arsenic present (expressed as per centum of metallic 
arsenic) is not stated on the label; second, if it 
contains arsenic in any of its combinations or in 
the elemental form and the amount of arsenic in 
water soluble forms (expressed as per centum of 
metallic arsenic) is not stated on the label; third, 
if it consists partially or completely of an inert 
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tomologist. 


Any citizen may 
submit original 
packages to state 
entomologist. 


Duty of: entomo- 
logist. 
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tal station. 
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substance or substances which do not prevent, de- 
stroy, repel or mitigate insects or fungi and does 
not have the names and percentage amounts of 
each and every one of such inert ingredients plainly 
and correctly stated on the label; provided, how- 
ever, that in lieu of naming and stating the percent- 
age amount of each and every inert ingredient the 
producer may at his discretion state plainly upon 
the label the correct names and percentage amount 
of each and every ingredient of the insecticide or 
fungicide having insecticidal or fungicidal proper- 
ties, and make no mention of the inert ingredients, 
except insofar as to state the total percentage of 
inert ingredients present. 

Section 6. It shall -be the duty of the State 
Entomologist, upon the advice and under the di- 
rection of the Director of the Experiment Station, 
to collect from time to time and deliver to the 
Director of the Experiment Station specimens of 
insecticides, Paris Greens, lead arsenates and fungi- 
cides in unbroken original packages, manufactured 
or offered for sale in the State of Montana, for the 
purpose of determining whether or not such in- 
secticides, Paris Greens, lead arsenates and fungi- 
cides are adulterated or misbranded within the 
meaning of this act. 

Section 7. When any citizen of the State has 
reason to believe that any particular brand or lot 
of insecticide or Paris Green, or lead arsenate; or 
a fungicide, is adulterated or misbranded within 
the meaning of this act, he may send or deliver 
to the State Entomologist an original and unbroken 
package of the article in question. Upon receipt 
of such a questionable article it shall be the duty 
of the State Entomologist to deliver it to the Di- 
rector of the Experiment Station, who shall ex- 
amine or cause an investigation to be made and, at 
his discretion, may cause chemical examinations of 
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Chemical  analy- 
sis to be made 
by director of ex- 
perimental sta- 
tion. 


Proviso. 


“Insecticide” de- 
fined, as used in 
this act. 


“Paris green’ de- 
fined. 


“Fungicide”’ de- 
fined. 


When dealer 
shall not be pro- 
secuted. 


such questioned articles as hereinafter provided. 

Section 8. Upon the receipt of specimens of 
insecticides, Paris Greens, lead arsenates and fungi- 
cides in unbroken original packages, as hereinbefore 
provided, the Director of the Experiment Station 
shall make, or cause to be made, a chemical analy- 
sis of such specimens for the purpose of determin- 
ing whether or not they comply with the require- 
ments of this act; Provided, that when the Director 
has information showing samples delivered to him 
ior examination are out of lots of insecticides, Paris 
Greens, lead arsenates or fungicides that have al- 
ready been examined a sufficient number of times 
to indicate whether or not they comply with the 
requirements of this act, then the Director may re- 
fuse to eximine such lots and so notify the State 
Entomologist or citizens of the state. 

Section 9:./lhe term “insecticide” as used in 
this act shall include any substance or mixture cf 
substances intended to be used for preventing, de- 
stroying, repelling or mitigating any insects, n:ites 
or ticks which may infest vegetation, man or other 
animals, or household, or be present in any environ- 
ment whatsoever. The term “Paris Green” as used 
in this act shall include the product sold ii cum- 
merce as Paris Green and chemically known as the 
aceto-arsenite of copper. The term “Lead arsenate” 
as used in this act shall include the product or pro- 
ducts derived from arsenic acid (H,AsO,) by re- 
placing one or more hydrogen atoms by lead. The 
term “fungicide” as used in this act shall include 
any substance or. mixture of substances intended 
to be used for preventing, destroying, repelling or 
mitigating any and all fungi that may infest vege- 
tation or be present in any environment whatsoever. 

Section 10. No dealer shall be prosecuted un- 
der the provisions of this act when he can establish 
a guaranty signed by the wholesaler, jobber, manu- 


Wholesaler, job- 
ber, manufactur- 
ers and other per- 
sons amenable. 


Proceedings 
against forbidden 
articles in this 
act in transporta- 
tion. 


Destroying con- 
demned articles, 
or sale thereof. 


Proceeds of sale. 


Provided. 


When articles 
may be redeliver- 
ed to owner. 
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facturer or other party residing in the State of Mon- 
tana from whom he purchased such articles, to the 
effect that the same is not adulterated or misbranded 
within the meaning of this act, designating it; said 
guaranty, to afford protection shall contain the name 
and address of the party or parties making the sale 
of such articles to such dealer, and in such case 
said party or parties shall be amendable to the prose- 
cutions, fines, and other penalties which would at- 
tach in due course to the dealer under the provisions 
of this act. 

Section 11. Any insecticide, Paris Green, lead 
arsenate or fungicide that is adulterated or mis- 
branded within the meaning of this act and is being 
transported from one point within the State of 
Montana to another point within the State of Mon- 
tana to be sold, wholly or in part, or, having been 
transported, remains unloaded, unsold, or in origi- 
nal unbroken packages, or if it be sold or offered for 
sale in the State of Montana, shall be lable to be 
proceeded against in any district court of the State 
of Montana. If any such article 1s condemned as 
being adulterated or misbranded within the mean- 
ing of this act, the same shall be disposed of by 
destruction or by sale, as the said court may direct; 
and the proceeds thereof, if sold, less the legal costs 
and charges, shall become a part of the expense 
fund as hereinafter provided; but such goods shail 
not be sold in any jurisdiction contrary to the pro- 
visions of this act or the laws of the jurisdiction ; 
provided, however, that upon the payment of the 
costs of such libel proceedings and the execution 
and delivery of a good and sufficient bond to the 
effect that such articles shall not be sold or other- 
wise disposed of contrary to the provisions of this. 
act or the laws of this State, the court may Dy 
order direct that such articles be delivered to the 
owner thereof, 
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Section 12. When any particular lot or brand 


of Paris lead 


fungicide, manufactured in the State of Montana, is 


an insecticide, Green, arsenate, or 
found to comply with all the requirements of this 
act, the Director of the Experiment Station shall 
have authority to issue certificate, and the person 
to 


same on packages of the article so certified, or in 


whom such certificate is issued may use the 
advertising matter concerning such articles; pro- 
vided, however, that articles bearing such certifi- 
cates shall be subject to re-examination, and if 
found to fail to comply with all of the requirements 
of this act, shall be proceeded against as in uncer- 
tified articles. 
Station shall have authority to levy a fee of from 
five to fifty dollars for each and every certificate 
issued in compliance with this section, and such 
fees to be placed in an expense fund as hereinafter 
provided. 

Section 13. One-half of all the fines which 
shall be levied for violations of this act, as here- 
inafter provided, shall be retained in the treasury 
of the Montana Experiment Station, and these fines, 
together with the fees as provided for in Section 12, 
shall constitute an expense fund from which the 
Director shall pay the necessary and actual expenses 
incurred by the State Entomologist and the Experi- 
ment Station in carying out the provisions of this 


act; provided, however, that whenever such fines 


Said Director of the Experiment 


and fees amount, at any one time, to more than 
one thousand dollars, the balance above this sum 
shall be turned into the State Treasury. 

Section 14. Any person who shall violate any 
of the provisions of this act shall be guilty of a 
misdemeanor and shall, upon conviction thereof, be 
fined not less than twenty-five ($25.00) dollars nor 
more than two hundred ($200.00) dollars for the 
first offense and upon conviction for each subse- 
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Penalties. 
“Person” defined 
as used in this 
act. 


Act or omission 
of officer, agent or 
corporation, com- 
pany or associa- 
tion, the act of 
principal, 


Repealing clause. 
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quent offense, be fined not less than fifty ($50.00) 
dollars nor more than three hundred ($300.00) dol- 
lars, or sentenced to imprisonment for not more than 
thirty days, in the discretion of the court. 

Section 15. ‘The word “person” as used in this 
act shall be construed to include both the plural ana 
the singular, as the case may be, and shall include 
corporations, companies, societies and associations. 
When construing and enforcing the provisions of 
this act, the act, omission or failure of any officer, 
agent or other person acting for or employed by 
any corporation, company, society or association, 


within the scope of his employment or office, shall - 


in every case be also deemed to be the act, omission 
or failure of such corporation, company, society or 
association, as well as that of the other person. 
Section 16. All acts and parts of acts in con- 
flict herewith are hereby repealed. 
Section 17. This act shall take effect and be 
in force from and after its passage and approval. 


Approved February 15th, 1911. 
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THE MONTANA EXPERIMENT STATION, 
Bozeman, Montana. 


Tenth Annual Report of the State 
Entomologist of Montana 


INSECT PESTS OF 1912. 


While the season of 1912 was not marked by any unusually 
severe outbreak of insect pests, yet several of our common pests 
were more than normally abundant. In the lower Yellowstone 
Valley occurred an outbreak of grasshoppers; in the sugar-beet 
district, the sugar-beet web-worm was alarmingly abundant; while 
over the entire State the Colorado potato beetle, the apple aphis, 
and cut-worms occurred in more than usual numbers. 

For the sake of calling attention to and recording the economi- 
cally important insects of the year, they are classified by orders 
and briefly discussed. 


ACARINA 


Leaf Blister Mite (Eriophyes pvri Pgst.). As usual many 
letters were received reporting injury by this pest, both upon pear 
and apple foliage. In Bozeman several mountain ash trees were 
so badly infested that their foliage withered and fell in midsummer. 
Spraying with lime-sulphur just as the buds are swelling is a sure 
method of control. 

Plum Gall Mite (species undetermined). This little mite, which 
causes small pocket-like galls on the upper surface of plum and 
cherry leaves, is becoming increasingly abundant in eastern Montana. 

Parasitic Mite (Hemisarcoptes malus Shimer). This mite was 
found feeding on eggs of the oyster shell scale in an orchard at 
Lo Lo. Should it increase and spread sufficiently, it might prove 
an important factor in controlling the scale. 

Chicken Mite (Dermanyssus gallinae Redi). To comply with 
the numerous requests for information concerning this pest a leaflet 
has been prepared which outlines its life-history, habits and methods 
of control. 
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Ticks (Dermacentorsp.). Both. the wood-tick (Dermacento 
venustus Banks) and the elk-tick (Dermacentor albipictus Pack.) 
have been reported as injurious to stock. 


ORTHOPTERA 


Grasshoppers (Acrididae). In the lower Yellowstone valley 
an unusually severe outbreak of grasshoppers occurred. In some 
cases whole fields of alfalfa, flax and grain were destroyed. The 
infested territory was visited by the state entomologist and control 
measures were recommended. Hopper-dozers were used with good 
results. Considerable injury by grasshoppers was also reported 
on the Crow Indian Reservation. 


HEMIPTERA 


Chinch Bug (Blissus leucopterus Say). Although found in 
considerable numbers in the vicinity of Glasgow in 1911, none were 
reported in 1912. This may be accounted for by the fact that 
chinch bugs are numerous only in dry seasons, whereas the spring 
of 1912 was unusually wet and much of the area infested in 1911 
was under water for weeks. 

Owing to the long distance from Bozeman to Glasgow and the 
lack of money for traveling expenses, no study of the chinch bug 
was undertaken. Inasmuch as this insect may prove highly injur- 
ious in a dry season, it is of prime importance that such a study 
be undertaken at once. 

Buffalo Tree Hopper ( Cerasa bubajys Fab.). Apple-tree 
twigs marked with the characteristic slits within which this insect 
lays its eggs were sent in from several places in the State. 

Cicadas (Cicadidae). Platypedia putnami Uhl., the species 
found so abundantly at Thompson Falls in 1911, was this year sent 
in from Camas. Tibicens cruentifera Uhl, as usual was quite 
plentiful in the Bitter Root Valley. 

The Greenhouse White Fly (Aleyrodes vaporariorum 
Westw.). This common greenhouse pest has to be fought con- 
tinuously in Bozeman greenhouses. Several complaints of white 
fly injury were received from other sections of the State. 

The Apple Aphis (Aphis pomi De G.). Taking the State 
as a whole, this was the worst insect pest of the year. It occurs 
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in nearly every apple orchard and in some cases was abundant 
enough to destroy the current season’s growth. It may easily be 
controlled by spraying with tobacco extract. 

The Woolly Aphis (Schizoneura lanigera Hansen). This im- 
portant fruit pest has now established itself throughout the Bitter 
Root Valley and promises to be very troublesome in unsprayed 
orchards. Inspectors report that in orchards systematically sprayed 
with lime-sulphur it soon dies out. 

The Black Cherry Aphis ( Myzuscerasi Fab.). This plant 
louse is becoming more abundant each year and will soon be found 
wherever cherries are grown. 

The Cabbage Aphis (Aphis brassicae’ L.). This is always 
present in Montana cabbage fields and is the subject of many let- 
ters to the state entomologist. This and other cabbage pests are 
treated in a circular about to be published. 

The Sugar Beet Root Louse (Pemphigus hbetae Doane). 
This is a leading pest of the sugar beet, but not as bad this year as in 
former years. New facts concerning its life history and control 
have been obtained during the year and will be published the 
coming summer. This study has been undertaken under the Adams 
Fund. 

The Elm Gall Louse (Schizoneura americana Riley). This 
is our worst shade tree pest; each year it seriously deforms the 
foliage and checks the growth of our elms. This year it was 
especially abundant in Kalispell and Billings. In some cities it is 
being controlled by spraying with tobacco extract early in the 
season before the leaves have become deformed. This louse leaves 
the elm in July and late spraying is, therefore, useless. 

Much interest is attached to this insect because of the recent 
assertion of an eastern entomologist that it is identical with the 
woolly aphis of the apple. 

Cottonwood Aphis (Arctaphis sp.). Several letters were re- 
ceived stating that plant lice were injuring cottonwood trees. Spec- 
imens were not sent, but it is probably the work of an unnamed 
aphis (.Arctaphis sp.) which was mentioned in last year’s report. 

Wheat Aphis (Brachvcolus sp.). A trip was made to the 
Judith Basin to investigate the work of an aphis which caused 
considerable loss in 1911. Only a few lice were found, due probably 
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to a very wet spring and summer. One rancher estimated that 
his wheat crop in 1911 had been reduced 5,000 bushels because of 
this pest. In dry seasons it is very apt to become troublesome. As 
yet it is unnamed and its habits unknown. 


The Dandelion Aphis (Macrosiphum martini Cockerell). 
During the last few years this hitherto little known aphis has be- 
come very abundant. It is especially numerous in the late summer. 
Letters were received from various parts of the State, some com- 
piaining that this insect was invading houses and becoming a 
nuisance because of the dark red stains made by accidentally 
crushing it. 


Oyster Shell Scale (Lepidosaphes ulmi L.). This is one of 
the principal orchard insects for which spraying is done. It is a 
very serious pest in uncared for orchards, but has been brought 
under control by the lime-sulphur treatment wherever the latter 
has been carefully carried out. 


LEPIDOPTERA 


The Bee Moth (Galleria mellonella L.). This insect has 
been known to occur in the Gallatin valley for a number of years 
and its presence is suspected in other honey-producing districts. It 
is often the cause of considerable loss in the apiary and its presence 
in the State is one of the reasons why apiary inspection is needed. 

The Sugar Beet Web Worm (Loxostege sticticalis L.). A 
severe outbreak of this pest occurred during the latter part of June 
in the sugar-beet territory adjacent to Billings. In many instances 
all of the beet above ground was devoured. In many fields the 
pest was controlled by spraying with Paris green and arsenate of 
lead. A severe rain and hail storm, which swept this district just 
as the worms were becoming extremely abundant, apparently wiped 
them out and prevented the appearance of the usual August brood. 
This pest was also reported as injuring alfalfa in the northern part 
of the State. 


Cutworms (Noctuidae). Cutworms were unusually abundant 
in all parts of the State and many letters were received concerning 
them. At Victor and Hamilton in the Bitter Root Valley climbing 
cutworms completely defoliated young apple trees. 
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Codling Moth (Cydia pomonella L.). The fight against the 
codling moth carried on by the horticultural inspectors is showing 
results, especially in the small orchards adjacent to our larger cities 
where conditions are now much better than they were several years 
ago. Nevertheless this insect is gradually widening its range and, 
judging from its behavior in other states, it is only natural to suppose 
that it will eventually be found wherever apples are grown. 


Bud Moth (Tmetocera ocellana Schif.). The work of the 
bud moth was observed in a few orchards, but it was not as abundant 
as in 1911. 


Green Fruit Worm (. Xylinasp.). This increasingly abundant 
apple pest worked more injury in 1912 than in any previous year. 
It was especially numerous in the Bitter Root Valley where in 
some instances ten per cent of the fruit was reduced from “fancy” 
to “culls” by the disfiguring scars caused by green fruit worm attacks. 


Cherry-Tree Ugly Nest (Archips cerasivorana Fitch). The 
disfiguring nests of this caterpillar were unusually abundant during 
the past year upon wild cherry and allied shrubbery. 


The Oblique-Banded Leaf-Roller (.Archips rosaceana Harris). 
This insect was noticed for the first time in Montana in the State 
Nursery greenhouse at Helena last summer where it worked con- 
siderable injury by defoliating roses. It occurs throughout the 
United States, causing sporadic injury in rose houses and occasion- 
ally attacking fruit trees. 


The Corn Ear Worm (Heliothis armiger Hub.). As corn- 
growing increases the corn ear worm will prove increasingly trouble- 
some. This year it was reported from Huntley and Great Falls. 
In the south this pest is highly injurious to cotton and in the corn 
belt it injures both the foliage and the kernels of corn. 


Cabbage Worms (Pieris rapae L. and Plutella maculipennis 
Curt.). Like cabbage lice these are the subject of many letters 
every summer. They will be discussed in a circular on cabbage 
pests which is about to be issued. 

Meal Moth (Pyralis farinalis L.). Flour infested with lepidop- 
terous larvae has been sent in and reports of a meal moth infesting 
boxed cereals in stores have been received. It is probable that the 
above named insect is responsible for some of the trouble. A study 
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of the insects affecting stored’ grains and vegetable products is of 
prime importance, but at present no funds are available for such work. 


DIPTERA 


Mosquitoes (Culicidae). More than the usual number of let- 
ters were received desiring information about mosquitoes. Their 
importance as carriers of disease is becoming more pronounced each 
year and in view of this fact special attention was given to the col- 
jecting of them during the past summer. Many hundreds were col- 
lected and it is hoped that they may soon be studied and named. 


Marguerite Fly (.Phvtomyza lateralis Fall.). Much injury 
was caused in a Helena greenhouse by the larvae of this fly mining 
in the foliage of marguerites. It occasionally does considerable 
injury in eastern greenhouses and its appearance in Montana adds 
another pest to our rapidly increasing list. 


Cabbage Maggots (‘Pegomya brassicae Bouche). Cabbage 
maggots were reported in many parts of the State. This pest is 
decidedly on the increase in Montana. 

The Currant Fly (Epochra canadensis Loew). Inquiries for 
methods of controlling this pest were very numerous but none 
could be given for no sure remedy is known. Its life history under 
our conditions was worked out during the past summer and in time 
we hope to be able to recommend control measures. 


COLEOPTERA 


(Sipha bituberosa Lec.). A beet field near Billings was 
badly injured by the black slug-like larvae of this beetle and slight 
damage was worked in nearly all of the beet fields. The badly 
injured field bordered on a strip of land where Solanum triflorum 
was growing profusely. This weed is the native food plant of the 
beetle and upon it they were feeding and breeding in large numbers. 
The colony was exterminated by spraying the weeds and adjoining 
beets with Paris green. 

Wire Worms (E£lateridae). Click beetles, the parents of wire 
worms, are very common in Montana and it is not surprising that 
each year brings reports of injury by them. We have collected a 
large number of species of click beetles and they are now being 
named by an expert in this group of insects. 
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The Bumble Flower Beetle (Euphoria inda Linn.). Several 
specimens of this beetle were sent by persons who reported them to 
be injuring apple foliage. They are not to be considered a serious 
pest. 

The Colorado Potato Beetle (Leptinotarsa decemlineata Say). 
During the past year this well known pest extended its Montana 
range and was everywhere very numerous. Hitherto it had never 
occurred in abundance in the vicinity of Kalispell; this year it worked 
much injury in that district. 

The Pea Weevil (Bruchus pisorum L.). “Buggy” peas taken 
from seed brought into the Gallatin Valley were shown to the 
state entomologist last spring and a remedy asked for. Di1ections 
for carbon bisulphide fumigation were given and a number of 
bushels were treated. The pea weevil has driven the seed pea indus- 
try out of many eastern sections of the country and every precaution 
should be taken to plant seed known to be free from this serious pest. 


Currant Weevil (Anthonomus sp.). While studying the cur- 
rant fly, a small weevil was discovered attacking currants in much 
the same manner as the fly. Eggs are laid in the fruit and later 
hatched into little grubs which feed within the berry, causing it 
to discolor and eventually drop. 

Grain Weevil (Sp. unknown). Several reports of grain weevil 
have been received from eastern Montana, but no insects were sent 
in and lack of funds prevented making a trip to investigate these 
reports. Should this prove to be the granary weevil of the east, 
serious trouble may be looked for. 


Alfalfa Weevil (Phytonomus murinus Fab.). Many letters 
were received from persons who suspected that this notorious pest 
was already in their fields or who wished information concerning it. 
So far as known, it does not as yet occur in Montana. 


HYMENOPTERA 


The Rose Slug (Endeloinyra rosae Harris). In Bozeman 
as well as in other towns, rose bushes were disfigured in early sum- 
mer by the work of the rose slug. Infested bushes sprayed with 
arsenate of lead put out new growth and apparently entirely recov- 
ered while unsprayed bushes remained brown all summer and put 
out but little new growth. 
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Ants (Formicina). Many calls were received for information 
concerning the destruction of ants in lawns, walks, gardens, and 
orchards. In the Bitter Root Valley a species nesting about the 
base of fruit trees was especially troublesome and was suspected of 
spreading blight. An assistant was sent to the Bitter Root to 
experiment with various methods of controlling ants and found that 
fumigation with carbon bisulphid was the most practical. 


The Leaf-Cutter Bee (Megachile acuta). Each year leaves 
out of which circular and oblong pieces have been cut are sent to 
the state entomologist by persons curious to know what has caused 
the injury. This is the werk of the leaf-cutter bee which uses the 
pieces cut from the leaves in building its nest. In some instances 
serious injury is done by this bee. 


SPOTTED FEVER TICK. 


On page 92 of the preceding report of the state entomologist 
(for the year 1911), the status of the spotted fever tick investigations 
is discussed. 

During 1912 we have continued the observations on ticks 
kept in confinement at the field station near Florence and for this 
purpose frequent trips have been made to the valley. We have 
also kept in touch with the general situation. The Public Health 
Service of Washington resumed their work at Victor, but the 
Bureau of Entomology and the Bureau of Biological Survey did 
not return to the field this season. 

On August 18th occurred Dr. Thomas Brown McClintic’s 
heroic death. He contracted Rocky Mountain spotted fever, was 
removed to Washington and died soon after arriving at his home. 
Following his death a number of magazine and newspaper articles 
appeared in all parts of the United States and as an incidental result, 
the occurrence and severity of the disease are much better known 
the country over than ever before. Growing out of this the situation 
is very materially changed in Montana. The press articles did not 
use discriminating language and it does not appear as it should that 
the situation growing out of the presence of the disease is serious 
only in the Bitter Root valley. Considering the need for an increased 
population in Montana, these articles cannot fail of retarding devel- 
opment. 
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Following are quotations from some of these articles: 

In the magazine number of the “Outlook” for September, 1912, 
under the title “A Hero of Peace,” Alfied C. Reed of the United 
States Health Service gives an account of the death of Dr. McClintic 
and comments on the disease. 

“For many years past in the States of the Rocky Mountains 
there has been known a strange disease, which every spring has 
claimed a fresh and increasing toll of victims. Rocky Mountain 
spotted fever was first noted in the Bitter Root Valley in Montana 
in 1878. Up to 1902, about two hundred cases were observed, and 
in recent years it has spread to adjoining states, until the entire 
Rocky Mountain division is affected. The mortality of the disease 
varies inexplicably from 90 per cent in Montana to 2 per cent in 
idaho. Its greatest virulence has been in the Bitter Root valley, 
along the eastern slopes of the magnificent snow-clad Bitter Root 
Mountains. A wide, pleasant valley is here, fertile and inviting, 
with a river running through it. The eastern side, from the river 
to the rolling foothills, is populous and prosperous. The western 
slope, from the mountains to the river, has been a dangerous pest 
spot. The explanation lies in the wood-ticks. They infest the 
entire valley, but only the ticks on the slope of the western moun- 
tains are infected with the virus that causes spotted fever. These 
wood-ticks attach themselves to live stock, as well as to rodents, 
such as gophers, squirrels, and rabbits. If infected, they transmit 
the disease to human beings through their bite. 

“Tick fever is an overwhelmingly severe disease. It has many 
points in common with typhoid and typhus fevers, and at one time 
was supposed to be akin to Japanese ‘river sickness,’ the Tsutsuga- 
mushi disease. It has been studied for over a decade by skilled 
observers, especially in the United States Public Health Service. 
In 1911 the Montana State Legislature made an appropriation for 
continuing the work which had been begun by Dr. Ricketts, and 
Past Assistant Surgeon T. B. McClintic of the Public Health Ser- 
vice, was sent to the Bitter Root Valley. After familiarizing himself 
with the conditions, Dr. McClintic decided on two lines of procedure 
—-the eradication of the wood-tick, and the laboratory study of the 
disease. The tick season is chiefly in April and May, when the 
snow is melting, and at this time each year spotted fever appears. 
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In Dr. McClintic’s own words, ‘It was decided to select a limited 
area in one of the worst infected territories, and to put into operation 
the best known methods for the eradication of the tick. An infected 
area of eight square miles was selected near Victor, Montana (in 
the Bitter Root Valley). The work was carried on at Victor from 
May until August when the laboratory side was continued in the 
Hygienic Laboratory at Washington.’ The eradication of the tick 
was accomplished in the selected district by dipping domestic ani- 
mals and stock in an arsenic mixture, and by killing wild mammals. 

“Dr. McClintic soon became the leading authority on tick fever. 
He did valuable work in search of a curative or preventive serum. 
In March, 1912, he was married to Miss Theresa Drexel of Wash- 
ington, D. C., and soon thereafter returned with his bride to Victor 
in readiness for the tick season. In midsummer he was taken sick 
with the disease which claimed his life. No case of spotted fever 
has developed in the Bitter Root Valley this year. Doctor McClintic 
had driven the pestilence out. But as it went, it struck down the 
man who had conquered it.” 

In “The Human Factor,” published by the Equitable Life 
Assurance Society, New York, December, 1912, occurs what is 
apparently a review of the article in the “Outlook,” as follows: 

“The perils of war against epidemic disease are frequently 
emphasized by the loss of brave and efficient soldiers of science on 
the advanced firing-line. 

“Yellow fever, smallpox, typhoid, cholera and other infections 
have struck down many physicians and sanitarians engaged in com- 
bating them. A number of members of our splendid national health 
corps have been fatally attacked by the enemy they were successfully 
pursuing, 

“The most recent instance where a member of the National 
Public Health Service lost his life in a hand-to-hand struggle with 
infectious disease, is that of Dr. Thomas Brown McClintic, the 
leading authority on Rocky Mountain spotted fever. 

“For many years this peculiar disease had been prevalent in 
the Rocky Mountain States, and every spring it had claimed an 
increasing toll of lives. 

“According to Dr. Alfred C. Reed, another member of the Public 
Health Service, spotted fever has been especially virulent in the 
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Bitter Root Valley, along the eastern slopes of the Bitter Root 
Mountains. It is caused by the wood-tick. These ticks attach 
themselves to live stock as well as to rodents, such as gophers, 
squirrels and rabbits. If infected, they transmit the disease to 
numan beings through their bite. 


“Tick fever is an overwhelmingly severe disease and has many 
points in common with typhoid and typhus fevers. It has been 
studied for over a decade by skilled observers, especially in the 
National Health Corps. 

“Dr. McClintic was put in charge of the work in the Bitter Root 
Valley and succeeded in almost wholly eradicating the tick in that 
section. This tremendous task was accomplished by dipping domes- 
tic animals and stock in an arsenic mixture, and by killing wild 
mammals. He also did valuable work in search of a curative or 
preventive serum. 


“In March, 1912, he was married and soon thereafter returned 
to his station at Victor, Montana, to be in readiness for the tick 
season. In midsummer he was taken sick with the disease which 
claimed his life. 


“The last victim of the pestilence was the man who had con- 
quered it and driven it from the section where it prevailed. No 
other case of spotted fever has developed in that section this year.” 


In the November “Cosmopolitan,” pages 724 to 735, is a popular 
article entitled ‘““The Messengers of Death” by Doctor Henry Smith 
Williams, which, among various other diseases, discusses Rocky 
Mountain spotted fever. This section is as follows: 


“The newspaper reports of Dr. McClintic’s death last summer 
(August 13, 1912), and of the congressional bill for the relief of his 
widow introduced by Senator Myers of Montana, gave the general 
public its first knowledge of Rocky Mountain fever, which has 
hitherto been prevalent chiefly in Montana, Idaho, and Nevada. 
It should be known, however, that there seems no reason why the 
disease should not invade any region of the country to which infected 
ticks chance to be conveyed; so the effort to eliminate the ticks, 
in which Dr. McClintic lost his life, is an enterprise having first- 
hand interest for all of us.” 

In this connection the following facts are of interest. 
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The presence of the Bureau of Entomology’s field station at 
Florence and that of the Public Health and Marine-Hospital Service 
at Victor has had a notable effect on the number of cases in these 
localities, causing the residents to be much more careful about 
allowing themselves to be bitten and resulting in fewer cases. 

During the first season (1910) at Florence many residents 
visited the station and were informed about the identity, habits and 
transformation of the tick. Two public addresses were given in 
!lorence and in connection with the erecting of the dipping vat and 
soliciting the cooperation of the farmers in the dipping enterprise, 
much information was distributed. The work of Messrs. King, 
Birdseye, and Howell had the effect of placing the residents on their 
guard against tick bites with the result that during the next year, 
1911, no cases occurred in the Florence district. 

After the tick season a boy was allowed to go into a certain field 
where he received a tick bite, later coming down with the fever, but 
finally recovering. During the next year, 1912, only one case 
occurred in the Florence district, that of a newcomer from the east 
who settled in that locality and was not well informed. The reduc- 
tion in the number of cases during 1911 and 1912 was in no sense 
due to a reduction in the prevalence of ticks in that district. 

In the Victor district the ticks are probably somewhat reduced, 
but they are in no sense exterminated there. 

According to the published records of the Montana State Board 
of Health, deaths from Rocky Mountain spotted fever have occurred 
in Ravalli and Missoula counties in 1912 as follows: 
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Only the deaths are reported and since the per cent of recoveries 
is from ten to twenty, it is probable that one or two other cases 
occurred, or a probable total number of nine or ten. It is thus 
apparent that there has been no real reduction in the number of cases. 

Nothing could be more injurious to the cause of eradication of 
this disease than to allow the State to be thrown off guard by 
believing that the disease has been already done away with. The 
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conflicting reports in the magazines in the United States which 
may easily leave the impression that the tick is a menace all through 
Montana cannot neutralize the other false impression that the 
disease has been exterminated. 

From the foregoing, two deductions are outstanding: adhering 
strictly to the truth will be best in the long run, and it is more 
than ever necessary that a thorough program of tick eradication be 
adopted in the Bitter Root Valley. 


EXHIBITS. 

During the last two years considerable attention has been given 
to preparing educational exhibits consisting of mounted insects, 
examples of their work, and charts showing the same insects greatly 
enlarged. Such exhibits are of great value in themselves and are 
of especial value in supplementing lectures and talks. Charts show- 
ing insects large enough to be seen at some little distance and in 
uiatuial colors are of great aid to a speaker in giving his audience 
correct ideas of the pest he is discussing, and if at the end of his 
talk an exhibit of the insect and its work is passed from hand to 
hand, a much clearer impression is left than if words alone are used. 

This exhibit has been shown on the Northern Pacific better 
farming train and at the state fair. Parts of it have been used 
repeatedly by speakers at farmers’ institutes and at fruit schools 
and it is always a source of much interest to all who visit the state 
entomologist’s office at Bozeman. It is intended eventually to cir- 
culate among chambers of commerce and high schools. 

Our aim is to gradually add life-history material and charts until 
all our worst pests are included in the exhibit. 


FOUL BROOD LAW NEEDED. 


In the last annual report of the state entomologist, pages 90 
to 92, the need of a bee disease law was discussed. It was pointed 
cut that both the American foul brood and the wax moth have been 
found in Montana and that much damage is being done. The sit- 
uation has not improved during the year that has since passed and 
it is now serious and critical. Unless provision is made to check 
the progress of these diseases, we may expect that the bee industry, 
which has been making rapid advances during the past few years, 
will be seriously crippled if not wiped out. 
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The diseases mentioned are of such an obscure nature that an 
expert is required to recognize and properly diagnose them. 

It is perfectly clear, therefore, that an apiary inspection law 
is needed. Such a law should provide for a competent inspector, 
make mandatory regulations and provide penalties for violations. 

In connection with the other duties of the office of the state 
entomologist such a law could be executed without great expense, 
and it seems desirable that the coming legislative session enact a 
law authorizing this office to undertake these duties and providing 
the necessary funds. 

NEEDS AND PLANS. 

During the past two years we have been obliged to ignore insect 
outbreaks of a serious nature on account of a lack of funds for travel- 
ing purposes and have been able to give but little attention to the 
general pest conditions of the State. It is very expensive to travel 
in Montana, and since the withdrawal of free transportation by 
the railroads a few years ago we have been able to get around the 
State less than previously. Much of the work requires us to take 
long stage or automobile drives into the country away from the 
railroads and our funds have not made this possible. It appears 
that the numerous farmers who have recently come in from eastern 
states and settled in eastern Montana have accidentally brought 
with them some of the pests of the localities from which they came. 

Some of the problems which demand immediate attention are 
here indicated: 

(a) The chinch bug ranks as one of the most destructive pests 
of grass, grains and corn in the United States. This bug has appeared 
within the boundaries of the state within the last two years in the 
Milk River Valley. We should do everything in our power to 
reduce the losses and prevent its spread to other districts. 

(b) A new and little known grain aphis has appeared in the 
Judith Basin and has shown itself to be very injurious. One farmer 
1eported a loss of the crop on twenty acres and another of 5,000 
bushels of grain. We should know more about a pest capable of 
doing such damage in order that methods of control may be devised. 

(c) Grasshoppers have been abundant and very injurious in 
cultivated crops in Dawson county during the past two years and 
will doubtless reappear next year. If funds were available so that 
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an agent could be sent to the district to study the situation and 
advise with the farmers and aid them in controlling the pest, many 
thousands of dollars might be saved. 

(d) The notorious alfalfa weevil has been slowly making its 
way toward Montana from Utah during the past few years. Last 
year it appeared in Idaho just south of Montana and it seems clear 
‘hat very soon it will cross the line. In fact, we have no way of 
knowing that it has not already arrived in some portion of our State. 
Considering the importance of alfalfa in Montana, this is perhaps the 
most serious insect pest that threatens the State. It has meant the 
ioss of many thousands of dollars to Utah. We should have suffi- 
cient funds to keep in touch with its progress and be in a position 
to fight it 1f 1t appears. 

This office works in cooperation with that of the State Board 
of Horticulture, performing the more technical part of the work on 
fruit pests by finding out the methods of controlling them, thus 
oaving the way for the law enforcement performed by that board. 
The various other sorts of insect pests, the control of which is not 
particularly provided for by law, fall naturally into the field of the 
state entomologist. Among these are: 


Pests of grains and corn 

Pests of grass and forage crops 

Pests of pasturge and range grasses 

Pests of field root crops 

Pests of vegetable and garden crops 

Pests of greenhouse plants 

Pests of stored food supplies 

Pests of ornamental plants and trees 

Pests of shade trees 

Pests of the household 

Parasites of man and domestic animals 

Pests of the bee industry 

In connection with the rapid development of Montana’s agricul- 

ture, particularly in the growing of grains and fodder crops, it is 
apparent that many more people and much larger areas are affected 
by many of the pests referred to above than in the fruit industry. 
It would, therefore, appear to be necessary that the funds placed at 


TENTH ANNUAL REPORT OF STATE ENTOMOLOGIST 67 


ihe disposal of the state entomologist be sufficient to enable him 
to investigate at once all outbreaks of a serious nature. 

The investigation of such outbreaks of pests involves not only 
the study of the field conditions, but in many cases extensive labora- 
tory studies or experiments. We are obliged to employ during the 
summer months one or more students at labor prices and we are 
under constant expense in the office and laboratory for equipment, 
books, and supplies. In order that the pests may be recognized by 
the farmers, our publications contain drawings of their different 
stages and the effects of their attack on plants, made by an artist 
who is also one of our students. 

The preparation of the educational exhibit, which has been 
found one of the most effective ways of helping the farmer, involves 
considerable expenditure of time and money. 

The plan of having the office of state entomologist combined 
with that of entomologist of the Montana Experiment Station is an 
economical one. The salary of a state entomologist is saved and 
the duplicating of technical equipment, library, and insect collections 
is avoided. At the same time we have prevented extensive depreda- 
tions by insect pests and thereby saved sums far out of proportion 
to the small amount appropriated from the State treasury to support 
this work. 


ESTIMATED EXPENDITURES FOR THE MONTANA STATE ENTOMOL- 
OGIST FOR THE YEARS 1913-1914. 


19138 1914 
Traveling expenses for self and assistant..... $700 $700 
“od OWE 2M aie eo Sg cr a ee ly eee ee A 500 500 
Books, magazines and other technical literature 150 150 
Drawing for. charts and publications.......... 4AN5 475 
Miscellaneous office and laboratory supplies. . 300 300 


$2,125 $2,125 
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INSECT PESTS OF 1913 


The season of 1913 was about normal in respect to the abund- 
ance of insect pests. As usual some species appeared in more than 
ordinary numbers and several new to Montana were discovered. A 
brief record of the insects which were of particular economic impor- 
tance in 1913 follows. For the sake of convenience they are classified 
by orders. 

ACARINA 

Leaf Blister Mite (Mriophyses pyri Pgst.). In neglected orchards 
in the Bitter Root Valley this was the most injurious insect pest 
of fruits. On both apple and pear it was worse than for several 
vears. Orchards which received the strong lime-sulphur spray just 
before the buds opened were practically uninjured, which goes to 
emphasize the importance of the dormant spray in the spraying 
program of the successful orchardist. 

Plum Gall Mite (Zriophyses padi Nal.). This close relative of 
the leaf blister mite was very abundant in the eastern half of the 
State. We have observed it for a number of, years in the Yellowstone 
Valley and this year it was sent in from Lewistown. It distorts 
the leaves of both cultivated and wild plums, and in many instances 
causes a loss of part of the fruit. 

The Bulb Mite (Rhizogyphus hyacinthi Boisduy.). This old- 
world pest was found in a shipment of imported bulbs consigned 
to a Montana florist. — 

Clover Mite (Bryobia pratensis Garman). Some injury to sweet 
peas and clover was caused by the clover mite during June and 
July, but it was as a household pest that it attracted the most atten- 
tion. In Missoula and in other towns it swarmed over the exterior 
and into the interior of houses, causing much annoyance to the 


housewives. 
CORRODENTIA 


Book-louse (Z'roctes divinatoria Fab.). A sample ot wheat con- 
tained in a glass exhibition jar was found to be alive with book- 
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lice. An examination of the grain showed that 35 per cent of the 
kernels had the germ eaten out. Injured kernels gave a germination 
test of only 33 per cent, while the sound kernels from the same 
sample tested 93 per cent. 

ORTHOPTERA 


Grasshoppers (/4crididac). Grasshoppers were again very 
troublesome in the lower Yellowstone Valley in the vicinity of Sid- 
ney, but were not so abundant as in 1912. An assistant was sent 
into the district to study the situation and to give advice on control 
measures. The two-striped grasshopper (Melanoplus bivittatus 
Scud) was found to be the most injurious species. Fall plowing 
tc destroy eggs and the use of “hopperdozers” while the grasshoppers 
were small were the most effective control measures. 


THYSANOPTERA 


A Clover Thrip (Haplothrips statices Holiday). Found in the 
heads of red clover in the Gallatin Valley, damaging the seed crop. 


HEMIPTERA 


Chinch Bug (Blissws lewcopterus Say). An assistant was sent 
tc Glasgow where the chinch bug was very abundant in 1911, but 
only a few specimens were found. Interesting facts concerning its 
life history were learned. 

A Plant Bug (Lygaeus lateralis Dall.). An interesting feature 
of the season was the sudden appearance of thousands of these 
insects upon the streets of Billings one evening early in June. They 
swarmed about the street lights and covered the sidewalks but in a 
day or two had entirely disappeared. No injury to vegetation was 
reported. 

False Chinch Bug (Vysiws awgustatus Uhl.). Reported as doing 
considerable injury to garden crops in many parts of the State. 

A Predaceous Anthocorid (.4nthocoris melanocerus Reut.). This 
is a beneficial insect inasmuch as it feeds largely upon plant lice. 

The Green Apple Aphis (4phis pomi De G.). Although the 
green apple aphis is abundant every season it was unusually so the 
past summer. In some instances even the fruit was attacked. Where 
the skin of an apple was pierced by an aphid beak, a pink spot 
appeared, resembling very closely the characteristic pinkish blemish 
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caused by the San Jose scale. This aphis is of growing importance 
Lecause of recent discoveries by plant pathologists who have dem- 
onstrated that it is a carrier of pear and apple blight. 

Cabbage Aphis (1phis brassicae L.). Unusually abundant dur- 
ing the past summer. So many inquiries were received that an illus- 
trated circular concerning its life history and control has been pre- 
pared and is now being distributed. 

The Sugar Beet Root Louse (Pemphigus betae Doane). Root 
lice caused more injury in the sugar-beet district than for several 
years. It was estimated that in some fields the tonnage was reduced 
a third. The very complex life history of this important pest has 
been worked out as an Adams project and will soon be published. 

The Green Bug (TVoxoptera graminum Round.). Found to be 
quite abundant in several grain fields but apparently doing little 
damage. 

Oyster Shell Scale (Lepidosaphes ulmi L.). This is the most 
injurious scale insect that occurs in Montana and each year it causes 
considerable loss of fruit. It is being studied under the Adams Fund. 
This season particular attention was given to ascertaining whether 
two dilute sprays for apple scab would also control the scale. Our 
observations indicate that the scale is much reduced by such treat- 
ment, but that the strong dormant spray is needed to completely 
control it. 

LEPIDOPTERA 


Bee Moth (Galleria mellonella L.). Reported from Flathead 
and Dawson counties. _ 

Sugar Beet Webworm (Lowostege sticticalis L.). A bad out- 
break of this pest again occurred in the Billings sugar-beet district. 
Approximately eight tons of Paris green were used in a spraying 
campaign against the worms and in nearly every instance the beets 
were saved. The attack occurred in June and, as in 1912, the usual 
August brood of worms did not appear. In several parts of the 
State alfalfa was injured by this pest. 

Cutworms (.Voctwidae). Climbing cutworms did considerable 
damage to young fruit trees in the Bitter Root Valley. In one big 
orchard where the cutworms had been abundant the previous year 
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they were completely controlled by banding the trees with Tangle- 
foot. 

Codling Moth (Cydia pomonella L.). In the vicinity of Billings 
and Park City the codling moth was more abundant than ever 
before, and is year by year becoming more common in Montana. 

The Oblique-banded Leaf Roller (.4rchips rosaceana Harris). 
This was reported in 1912 as a greenhouse pest. This season it was 
discovered in an apple orchard at Victor. The foliage was quite 
badly eaten, and judging from the masses of eggs that were depos- 
ited serious injury may be expected another year. We have also 
found it feeding upon cottonwood. 

The Imported Cabbage Worm (Pieris rapae L.). This is by 
far the most abundant of the various cabbage worms. Its life history 
and control have been explained in an illustrated circular which is 
now being distributed. 

Canker Worm (Alsophila pometaria Harris). While this is 
one of the oldest and best known pests of eastern orchards, it is 
not generally known that it occurs in Montana. Reports of injury 
that corresponded to canker-worm work has been coming to us for 
several years from Fromberg and a trip to that section confirmed 
our suspicions that the above named pest was doing the damage. 
in several orchards the foliage appeared as if scorched and no fruit 
was set. A simple method of control is to band the trees with 
Tanglefoot; this catches the wingless females as they climb up the 
trees to lay their eggs. The Tanglefoot should be applied early in 
the spring as the females emerge from the ground on the very first 
warm days. 

Mediterranean Flour Moth (Ephestia kuehniella Zell.). Flour 
badly infested with this pest was sent to us from Bozeman. 


DIPTERA 


The Lip Bot Fly (Gastrophilus haemorrhoidalis L.). For some 
time horses in eastern Montana have been attacked during the 
summer months by what has been designated as the “nose fly”. 
When attacked, horses became frantic, causing many accidents and 
serious interruptions of farm work. The fly flies near the ground, 
frequently between the fore legs, and then suddenly darts at the 
lips where the eggs are deposited instead of in the nostrils as is 
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commonly supposed. An assistant sent to investigate this pest 
learned many interesting facts concerning it and succeeded in cap- 
turing some of the flies, a very difficult feat, for they fly so rapidly 
that the average person never sees them. Specimens sent to the 
Bureau of Entomology, Washington, D. C., were identified as this 
species. 

The Onion Maggot (Pegomya ceparwm Bouche). In some 
ozeman gardens seedling onions were completely destroyed. Onions 
grown from sets were also attacked but to a lesser extent. No 
effective control measures are known. 

(Leucopis Sriseola Fall.). This tiny Agromyzid fly is of interest 
as it has been repeatedly observed feeding upon aphids of various 
kinds. 


COLEOPTERA 


False Wireworms (leodes sp.). Reported for the first time as 
injurious to grain. A grain grower in the Madison Valley reported 
that these worms ate the sprouts out of nearly one-third of the fall 
wheat that was seeded. 

The Currant Fruit Weevil (Psewdanthonomus validus Dietz). 
A study of this beetle during the past season leads us to believe that 
it is responsible for nearly one-half of the injury which we had sup- 
posed was done by the currant fly (Epochra candensis Loew). 

Granary Weevil (Calandra granaria L.). Found in a shipment 
of flour at Miles City. Seventy-five sacks were infested. This is 
a notorious pest of stored grain and the knowledge of its presence in 
Montana should put grain growers on their guard. ; 

Another Stored Grain Pest (Cartodere ruficollis Marsh). A 
number of these small beetles were found in a sample of wheat in 
Pozeman. 

Spotted Blister Beetle (Epicawta’ maculata Say). Many 
reports of injury by this pest were sent in from various parts of the 
State. Garden crops and potatoes were the principal crops attacked. 

Nuttall’s Blister Beetle (Cantharis nuttalli Say). This striking 
beetle was sent in with the report that it was feeding upon alfalfa. 

Colorado Potato Beetle (Leptinotarsa decemlineata Say). Re- 
ported as unusually destructive on the Flathead Reservation. 
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HYMENOPTERA 


Poplar Leaf Folder (Pontania bozemani Cooley). Several let- 
ters were received asking how to control this shade-tree pest. 

The Honey Bee (4phis mellifera L.). Numerous inquiries 
were received relative to beekeeping. The presence of the bee moth 
and foul brood in some sections of the State emphasizes the necessity 
of apiary inspection. 

j THE ALFALA WEEVIL 

In previous reports attention has been called to the presence 
ot a very injurious pest of alfalfa, known as the alfalfa weevil, in 
Utah, Idaho and Wyoming. This insect has continued to spread 
toward Montana and in the territory previously occupied is as 
injurious as ever, excepting where effective control measures are 
in operation. : | 

So far as we know the alfalfa weevil is not yet in Montana. 
That part of Montana which lies along the Oregon Short Line Rail- 
way from Butte to the State line appears to be most liable to get 
the weevil first and accordingly a careful search was made last June 
in this locality to determine if it was present. An assistant was 
sent to examine alfalfa fields and wild growing alfalfa in this terri- 
tory. Eighteen days, from June 24 to July 11, were spent by this 
man, making careful search for all stages of the weevil and sending 
in the various kinds of insects that were found. He went on foot 
from field to field and from town to town along the tracks. No 
trace of the weevil was found and it is quite clear that at least there 
is no well established colony of the pest in the country which he 
searched. If this locality through which trains that have come out 
oi the infested territory in Utah pass daily has no weevil it is 
probable that none yet occur in Montana. 


THE QUARANTINE LAW 
The last session of the legislature enacted the following law: 
CHAPTER 61 


“An Act to provide for the prevention of the introduction and spread 
of insect pests and diseases of horticultural and agricultural 
plants; and providing the penalties for violations of the pro- 
visions of this Act.” 


ELEVENTH ANNUAL REPORT OF STATE ENTOMOLOGIST 129 


Be it enacted by the Legislative Assembly of the State of Montana: 

Section 1. Whenever the Governor of the State has good 
reason to believe that any pest, gypsy moth, brown tail moth, Med- 
iterranean fruit fly, potato wart, potato canker, black scab, potato 
ellworm, pea weevil, alfalfa weevil, alfalfa blight, flax canker, or 
flax wilt or other fruit or plant disease or insect pest dangerous or 
inimical to the horticultural or the agricultural industry exists in 
certain localities in another State, territory or country, or that con- 
ditions exist that render domestic horticultural stock or agricultural 
crops or plants likely to become diseased, he must by proclamation 
designate such localities and prohibit the importation therefrom ot 
any tubers, plants, nursery stock, fruit or seeds or agricultural crops, 
piants or seeds likely to introduce or spread infection, contagion or 
insect pests into the State, except under such restrictions as 4e, 
after consulting with the State Board of Horticulture, the Commis- 
sioner of Agriculture or the State Entomologist may deem proper. 

Section 2. Whenever the Governor of this State has good reason 
to believe that any pest, gypsy moth, brown tail moth, potato wart, 
potato canker, black scab, potato ellworm, pea weevil, alfalfa weevil, 
alfalfa blight, flax canker or flax wilt or other plant disease or insect 
pest, dangerous or inimical to the agricultural industry, exists within 
any county or locality within the State. it shall be his duty to pre- 
scribe and enforce such rules and regulations as may be necessary 
to circumscribe, eradicate or control such pests or disease. 

Section 3. Any person, firm or corporation who after publica- 
tion of such proclamation knowingly receives in charge any tubers, 
plants, nursery stock, fruit, seeds, or agricultural crops, plants or 
seeds from any of the prohibited districts and transports, conveys, 
sells or uses the same, within the limits of this State, is guilty of 
a misdemeanor and punishable by a fine- of not less than ten 
($10.00) dollars or more than five hundred ($500.00) dollars, and 
is further liable for any and all damages and loss that may be sus- 
tained by any person by reason of the importation of such prohibited 
and diseased tubers, plants, nursery stock, fruits, seeds, or agricul- 
tural crops, plants, or seeds. 

Section 4. All Acts and parts of Acts in conflict herewith are 
hereby repealed. 
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Section 5. This Act shall be in full force and effect from and 
aiter its passage and approval by the Governor. 

Approved March 8, 1913. 

The State horticulturist, M. L. Dean, and the State entomologist 
were instructed by the Governor to make a careful inquiry into the 
alfalfa weevil situation and to prepare recommendations. Accord- 
ingly on April 16, 1913, we went to Utah and secured much valuable 
iiformation. Following this, the Governor placed a quarantine on 
the following articles out of Utah and the counties of Bear Lake, 
Oneida, and Bannock in the State of Idaho and the counties of Unita 
and Lincoln in the State of Wyoming. 

1. Alfalfa hay. 


2. Forage crops of all kinds, whether loose or baled. 
3. Alfalfa seed, unless accompanied by a certificate of fum- 
igation. 

4. All nursery stock, unless accompanied by a certificate of 
fumigation. 

5. Fresh fruit and vegetables of all kinds during the months 
trom April to October, inclusive. 

This quarantine became effective on July 1, and the officials of 
the State of Utah raised the objection that sufficient time had not 
been allowed for their people to adjust their markets, resulting in 
a congestion of produce in Utah cities. By an amended proclamation 
the quarantine did not become effective until August 1. When it 
was decided that the quarantine should not go into effect until 
August 1, it was thought to be desirable to station a man at Butte 
tc examine all freight and express shipments to see if weevils could 
be found. Accordingly an assistant, Mr. Seamans, was stationed at 
Butte and, while paid from funds from this office, he was appointed 
as an inspector under the board of horticulture by the secretary, 
Mr. M. L. Dean, who also assisted in the direction of his work. 

Upon arriving in Butte, Mr. Seamans found that the branch 
office of the Bureau of Entomology at Salt Lake had also detailed 
a man to make the same kind of examinations. —The two men there- 
fore worked together. Shipments were gone over very carefully on 
their arrival and the walls, floors, and litter in the freight and 
express cars were searched. 


ELEVENTH ANNUAL REPORT OF STATE ENTOMOLOGIST 13] 


Living weevils were found in four carloads of potatoes, the four 
cars containing respectively 8, 10, 12, and 20 insects. 

Any one of these four lots might easily under the right sur- 
roundings start a colony of this dreaded pest in Montana and we 
think that the experience shows that our quarantine is needed. 

Early in September, following a conference with Mr. Dean in 
Helena, the State entomologist again went to Utah to study the 
field and packing conditions and get any information possible bearing 
on the probability of shipments to Montana becoming infested with 
weevils. 

A number of important points were developed by observations 
and by conference with the State and Federal men. The weevils go 
into hibernation about the first of August and in doing so disappear 
into the soil. I was informed that the season’s work had shown 
that the weevils are much less inclined to leave the fields and get into 
miscellaneous articles which might be shipped out of the State than 
had been previously believed. Having confidence in the Utah hor- 
ticultural officials, it seemed feasible to depend upon them for an 
effective inspection system which would so govern the packing con- 
Gitions in Utah as to reduce to a minimum the chances of carrying 
weevils in shipments out of that State. 

On returning to Montana and conferring with Mr. Dean, it was 
decided to recommend a modification of the quarantine, and a few 
days later a new proclamation was issued by the Governor which 
permitted the shipping of fruits and vegetables after August 1, pro- 
vided the horticultural inspector of Utah would certify that each 
shipment had been repacked under his supervision; that all wagons 
and conveyances used in hauling to the packing houses had been 
kept free of alfalfa hay, straw, and other litter; and that packing 
houses at all times be kept free from alfalfa hay and other means 
of contamination. This modified quarantine is now in force. 

During the year the State entomologist has prepared and the 
Experiment Station has published an illustrated, 15-page circular 
dealing with the life history of the alfalfa weevil and containing a 
copy of the law and the quarantine proclamation. This is intended 
for general distribution in Montana and also in the states on which 
a quarantine has been placed. 
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We have also prepared and distributed about forty exhibits of 
the weevil. These exhibits contain actual specimens of the weevil 
in the various stages and parts of alfalfa plants that have been 
injured by the insects. It is hoped that by means of the circular 
and the exhibits, growers of alfalfa in various parts of the State may 
icarn to recognize the insect when it first appears in Montana. These 
exhibits were placed in public buildings and attention was called 
to them in local papers. 

There can be little doubt that the alfalfa weevil will reach Mon- 
tana eventually, for year by year it is getting closer and closer by 
cross-country spreading, but our present danger is from shipments 
direct from infested localities. However, every year that it can be 
delayed is distinctly worth while, for when it gets here it will cost 
Montana annually large sums of money. 


THE SPOTTED FEVER TICK 


The situation regarding the spotted fever tick in Montana has 
been materially changed during the past year. In December, 1912, 
following a conference with the newly elected Governor, the State 
entomologist went to Washington, D. C., in the hope of arousing 
interest in an appropriation for work on tick eradication. 

We also conferred with representatives of the Bureau of Ento- 
mology of the Department of Agriculture. Our senior senator later 
introduced an amendment to the agricultural appropriation bill, which 
had already passed the House, and was successful in getting passed 
an appropriation of fifteen thousand dollars to be expended through 
the Bureau of Entomology. The United States Public Health Ser- 
vice has also allotted ten thousand dollars per year for work on 
spotted fever and tick eradication, thus making a total of $25,000 
per year from Federal sources. This is the first time that any con- 
siderable sum has been secured from the Federal government and 
a distinctly new chapter in the tick work has thus been opened. 

The last legislature passed a bill to provide for the study and 
control of insects which transmit human and animal diseases. By 
the terms of this law the secretary of the State board of health, the 
State veterinary surgeon, and the State entomologist are constituted 
ex officio a State board of entomology with authority to prescribe 
rules and regulations. The act carries an appropriation of $5,000 
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per annum for the ensuing two years. The law follows: 
CHAPTER 120 


“An Act to Create the State Board of Entomology. To define its 
powers and duties and appropriate money therefor.” 
Be it enacted by the Legislative Assembly of the State of Montana. 

Section 1. There is hereby created the Montana State Board 
of Entomology, which shall be composed of the State Entomologist 
the Secretary of the State Board of Health and the State Veter- 
inarian. 

sec. 2. Ihe Secretary of the State Board of Health-shall be 
Chairman of said Board and the State Entomologist shall be Sec- 
1etary. 

Sec. 3. None of the members of said board shall receive any 
compensation other than that already allowed by law, except that 
the actual expenses of members while engaged in the duties incideré 
to the work of said board shall be paid out of the appropriation made 
to carry on the work of said board. 

Sec. 4. It shall be the duty of said board to investigate and 
study the dissemination by insects of diseases among persons and 
animals, said investigation having for its purpose the eradication 
and prevention of such diseases. 

Sec. 5. Said board shall take steps to eradicate and prevent 
the spread of Rocky Mountain tick fever, Infantile Paralysis and 
all other infections or communicable diseases that may be trans- 
mitted or carried by insects. 

- Sec. 6. Said board shall have authority to make and prescribe 
rules and regulations including the right of quarantine over persons 
and animals in any district of infection and shall have the right to 
designate and prescribe the treatment for domestic animals to pre- 
vent the spread of such diseases; but said board shall not have the 
right to prescribe or regulate the treatment, given to any person 
suffering from any infections or communicable disease. 

Sec. 7. All rules and regulations of the State Board of Ento- 
mology shall be subject to approval by the State Board of Health. 

Sec. 8. The board shall publish in printed form all rules and 
regulations which shall be adopted by said board for the eradication 
and control of diseases of any kind and such rules and regulations 


, 
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shall be circulated among the residents of every district affected 
thereby. 

Sec. 9. Any person who shall violate any of the rules or reg- 
ulations of the State Board of Entomology shall be deemed guilty 
of a misdemeanor and upon conviction thereof shall be fined in 
any sum- not in excess of one hundred ($100.00) dollars, or by 
imprisonment in the County Jail for any period not exceeding thirty 
(30) days or by both such fine and imprisonment. 

Sec. 10. There is hereby appropriated out of any moneys in 
the State Treasury not otherwise appropriated the sum of five 
thousand ($5,000.00) dollars, or so much thereof as may be necessary 
to carry on the work of the State Board of Entomology for the year 
1913, and the sum of five thousand ($5,000.00) dollars or so much 
thereof as may be necessary to carry on the work of said board 
ior the year 1914. Said money to be expended under the direction 
and approval of the State Board of Examiners. 

Sec; 11. All Acts and parts of Acts in -conflict with tigers 
are hereby repealed. 

Sec. 12. This Act. shall take effect from and after, its passage 
and approval. - 

Approved March 18, 1913. 

While this law was undoubtedly intended to provide imme- 
diately for the necessary legal machinery for control or eradication 
of the spotted fever tick, its framer, Hon. Fred Whiteside, wisely 
made it of much wider application and any insect which transmits 
a disease of human beings or domestic animals may be investigated 
and if the board possesses sufficient information it may proceed to 
eradicate or control any such insect. This board, backed up by a 
small appropriation, can be of much service to the State. There are 
already several problems other than the tick which need attention. 

Work on the seasonal history of the spotted fever tick is being 
continued. A series of longevity tubes has been established in Owl 
Canyon, four miles northeast of Bozeman, and observations are being 
made from time to time. The results of these tests are intended 
for comparison with those that have been secured in the tubes at 
florence. These observations should add materially te our knowl- 
edge of the time required for the completion of the full life-cycle 
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and should throw light on other important points. 

It now appears that we have another reason for being interested 
in this tick, which a few years ago was regarded as scarcely more 
than a source of annoyance to persons who had occasion to go into 
brush and pastures in the spring. 

Dr. I. U. Temple of Pendleton, Oregon, Dr. Seymour Hadwen, 
pathologist to the Dominion Department of Agriculture, Agassiz, 
B. C., Canada, and others have called attention to what is apparently 
a well marked new disease, known as “acute ascending paralysis” 
or “tick paralysis.” 

This disease follows the bite of the tick and the location of the 
bite on the body seems to have much to do with the occurrence of 
the disease, as in these cases the bites are generally at the base of 
the skull or along the spine. Recovery of the patient is surprisingly 
rapid after the removal of the tick, and an early removal of the tick 
seems to prevent death. Most of the cases are in children. 

The cases that have been reported so far have been mainly in 
northeastern Oregon and in southern British Columbia. It would 
be interesting to determine if cases have occurred in the territory 
between, in the State of Washington. Tick paralysis is of rare 
occurrrence in Montana, but a few cases have been reported. None 
liave occurred in the Bitter Root Valley so far as we know. 

Doctor Hadwen has called attention to what is probably the 
same disease occurring in sheep in British Columbia. In a band 
ot 900 sheep at Keremeos many died and many more were affected. 


FEATURES OF THE YEAR’S WORK 


Some of the main features -of the season’s activities in the 
entomologist’s office were the work on the alfalfa weevil and on the 
spotted fever tick, the latter being done through the State board of 
entomology. These two lines alone absorbed much time. 

In addition to these, work was done on the insects which were 
mentioned in the last annual report as requiring immediate attention, 
and many conferences have been held with the State horticulturist, 
with whom this office is always in close cooperation. 

An assistant was sent to the extreme east end of the State to 
look into grasshopper conditions and to advise with farmers regard- 
ing conrol. 
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Further attention was given to the little known grain aphis which 
continues to cause injury in the Judith Basin and an assistant made 
one trip to the region where it is present and secured some notes. 

Two new insect pests of currant and gooseberries which have 
been previously mentioned in our reports were further studied and 
we now possess fairly complete knowledge of the life-histories of 
both. The insects referred to are the currant fruit weevil and the 
currant thrips. It has been found that both of these insects are very 
injurious and it is desirable that means be devised for controlling 
them. Experiments in spraying for the currant thrips were con- 
ducted and.a feasible remedy has been indicated. 

Incidentally material additions from all parts of the State have 
been made to the insect collections. One new cabinet was purchased 
and immediately filled with systematically arranged insects. All 
the spare time that can be secured is being devoted to the insect 
collections, and an abundance of material, the accumulation of years 
ef collecting in Montana, still awaits study. This collection is 
indispensable in our work for we are constantly called upon to give 
the names and important facts regarding a wide variety of insects 
from all parts of the State. Such work as this is of a miscellaneous 
nature and does not receive much attention in our reports, yet it 
consumes much time and is quite necessary. 

The above lines of work and many others of a miscellaneous 
nature have been conducted during the year and are in addition 
tc the main lines-of research conducted by the Station entomologist 
under research funds furnished by the Federal government. 
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Twelfth Annual Report of the State 
Entomologist of Montana 


INSECT PESTS OF 1914 

During the season of 1914, particularly the early summer 
months, insect pests were unusually abundant. The outstanding 
feature of the year was an unprecedented outbreak of the alfalfa 
looper (4utographa gamma californica Speyer) in nearly every 
section of the State. Other insects unusually abundant were flea 
beetles, cutworms, and the cosmopolitan butterfly. 

Following our custom of the last few years a record is here 
made of the insects of economic importance which were particularly 
brought to our attention during the year. 


ACARINA 


Leaf Blister Mite (Hriophyes pyri Pgst.). In the Bitter Root 
Valley horticultural inspectors report the leaf blister mite as one 
of the worst fruit pests of the year. 

Plum Gall Mite (Eriophyes padi Nal.). As usual plum leaves 
distorted by the attacks of these tiny mites were sent in several 
times from eastern Montana. Spraying experiments for controlling 
plum diseases, carried on by the station botanists, incidentally dem- 
onstrated that the plum gall mite can be controlled by a thorough 
dormant spraying with lime-sulphur. 

ORTHOPTERA 

Grasshoppers (Acrididae). Reports of grasshopper injury were 
fewer than for several years. Several persons from Cascade County 
reported losses due to grasshoppers, especially in alfalfa grown 
tor seed. 

THYSANOPTERA 

Currant Thrips (Liothrips montanus Hood). For several years 
the work of this insect has been noticed in the currant patch at 
the college. The species proved to be new and recently has been 
described by Mr. Hood. 

HEMIPTERA 
A Predacious Nabid Bug (Reduviolus ferus Linn.). This ben- 
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eficial bug was observed in several instances to feed upon the fall 
migrants of the sugar-beet root-louse (Pemphigus betae Doane). 

Leaf Hopper (Oncometopia lateralis). A report of unusual 
injury by Jassids was received from Flathead County, where corn 
and potatoes were seriously injured. The insects were said to 
cluster about the stem of the potato, causing it to bleed so as to 
‘et the soil beneath the plant. 


Green Apple Aphis (.dphis pomi DeG.). This has been 
abundant in all apple-growing sections of the State but not as prev- 
alent as in 1913. 


Cabbage Aphis (4phis brassicae Linn.). This has been very 
abundant during the past season. A short article on its control 
was sent to many of the papers in the State. 


Sugar-beet Root-louse (Pemphigus betae Doane). Control 
measures for this pest were experimented upon as an Adams project. 
Irrigating so as to keep the soil continually moist not only greatly 
reduces the number of lice but increases both the tonnage and 
sugar content. 

Bedbug (Cimewx lectulariws Linn.). Several requests were 
received for information on the control of this household pest. A 
severe infestation in Bozeman was controlled by two fumigations 
with hydrocyanic-acid gas. 


LEPIDOPTERA 


Sugar-beet Webworm (Lowostege sticticalis Linn.). Although 
enormous numbers of moths appeared throughout the sugar-beet- 
growing districts in June, comparatively few worms developed and 
the injury was considerably less than for several years. 

Cutworms (Noctuidae). Numerous complaints about cutworms 
were received from various sections of the State. Eastern Montana 
suffered most because of an invasion of the army cutworm (Chor- 
izagrotis agrestis Grote). In several instances entire fields of grain 
and flax were destroyed. 

Imported Cabbage Worm (Pieris is rapae Linn.). In the Gallatin 
Valley cabbage worms were the most abundant in years, and many 
letters were received concerning them from other parts of the State. 
An article on their control was sent to many of the newspapers 
in the State. 
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Canker Worm (4lsophila pometaria Harris). This pest again 
did some injury in Carbon County and apparently is spreading. 
An article dealing with its life history and control was prepared 
and was published in the principal newspapers of the county. 

Clothes Moth (Tinea pellionella Linn.). Clothes moths were 
reported injurious in several localities. A particularly bad infesta- 
tion was discovered in stored wool samples in one of the college 
buildings. Larvae were found in abundance and at work in Feb- 
ruary, although it is often stated that in northern states they are 
not active during the winter months. The wool was saved by a 
thorough fumigation with hydrocyanic-acid gas. 

Alfalfa Looper (4utographa gamma californica Speyer). 
‘his was the most abundant and the most distinctive pest of the 
vear. 

Polyphemus Moth (7Telea polyphemus Cramer). This beautiful 
and showy moth was reared from a cocoon collected at Osborn. 
Vhe moth is new to our State collection. 

Glover’s Moth (Samia gloveri Strecker). The larvae were 
very abundant at Osborn, feeding upon box elder, elm, willow, etc. 


DIPTERA 

Lip Bot-Fly (Gastrophilus haemorrhoidalis Linn.). Appar- 
ently this species is gradually working its way westward. Several 
years ago it was common only in the vicinity of Glendive but it 
is now known to occur as far west as Billings. 

Black Flies or Buffalo Gnats (Simuliidae). Simuliwm vitiatus 
Zetterstedt was taken upon windows in the college horse barn. The 
Lodies were filled with blood and the flies were quite sluggish. 
Undetermined species were taken uipon horses in the Gallatin Moun- 
tains and in the Yellowstone Valley where they were reported 
to be so numerous that field workers found it necessary to wear 
veils. 

Fungus Gnats (Sciara sp.). A quantity of maggots determined 
as belonging to this genus were sent in with the statement that 
they were extremely injurious to the roots of potted plants. 

Onion Maggot (Pegomya ceparium Bouche). This was 
reported from Silver Bow, Ravalli, Gallatin, and Chouteau Coun- 
ties. In Bozeman it was not as injurious as in 1913, even in ground 
where onions had been attacked the previous season. 
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Smoky Crane Fly (Zipula angustipennis). Adults were 
observed in great abundance during April and May in Gallatin, 
Carbon, Yellowstone, Cascade, and Fergus Counties. 

Currant Fruit Fly (Hpochra canadensis Loew.). This species 
continues to severely injure currants. Experiments were conducted 
with a poisoned bait but while the injury was considerably lessened, 
complete control was by no means obtained. 

Mosquitoes (Cuwlicidae). Several requests were received for 
aid in mosquito campaigns but no help other than advice could be 
etven as no funds for such work were available. Mosquitoes were 
collected from many parts of the State and many valuable notes 
were made on their life history. 

COLEOPTERA 


Currant Fruit Weevil (Pseuwdanthonomus validus Dietz). The 
study of this little known currant pest was continued from the 
previous year. Data were gathered which indicate that it is prob- 
ably two-brooded. A brief account of the life history and habits 
was read before the Atlanta meeting of the American Association 
of Economic Entomologists and was published in the Journal of 
Economic Entomology. 

Wireworms (Llateridae). Many complaints of wireworm 
injury have been received from all sections of the State. In Fergus 
County a large acreage of winter wheat presented a condition which 
ior want of a better name was called “yellow wheat.” Fields were 
badly spotted with yellow patches of wheat, the heads of which 
rever filled. In some cases wireworms were found upon the roots 
of affected plants but a fungus was also present and it is therefore 
difficult to name the direct cause of the yellowing. Wireworms 
.were also found injuring corn and potatoes. Larvae have been 
collected at every opportunity and have been sent to Mr. J. A. 
Hyslop, who is an expert in this group. His determinations will 
give us valuable records on our species which are of economic 
importance. 

Herbarium Pest (Ptinus fur Linn.). Many of the mounted 
specimens in the herbarium were badly injured by the small white 
larvae of this beetle. Flower heads were reduced to fragments and 
in some instances holes were eaten through the paper upon which 
the specimens were mounted. 
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Bumble Flower Beetle (Lwphoria inda Linn.). In passing 
through a field of dent corn in the Yellowstone Valley it was 
noticed that many of the ears were open at the tip and that the 
kernels had been eaten into. One of the first ears examined con- 
tained four beetles of this species. They had worked their way 
beneath the husk at the tip and were busily eating the soft kernels. 


SPOTTED FEVER TICK 


This office has given much attention to the spotted fever tick 
during the past six years. A thorough investigation of its life 
history and habits has been under way, and much important infor- 
mation bearing on methods and means of destroying the tick has 
been secured. 

During the biennial period now closing the work has been 
enlarged and is now being pushed with greater energy than before. 
The last legislature passed a bill creating the Montana State Board 
of Entomology. By the provisions of this law the secretary of the 
State Board of Health, the State veterinary surgeon and the State 
entomologist are made to constitute this board and directed to 
investigate and control insects which transmit human and animal 
diseases. An appropriation of $5,000 was made, and authority given 
to prescribe rules and regulations for the control of such insects. 

Through the efforts of Senator Myers an appropriation was 
secured for the Bureau of Entomology of the U. S. Department of 
Agriculture, for the purpose of undertaking the eradication of this 
tick, and upon the invitation of the secretary of the State Board 
cf Health the U. S. Public Health Service also came into the work 
with a fund. These two Federal services have been working on 
the spotted fever tick in the Bitter Root Valley in cooperation with 
the Montana State Board of Entomology. : 

The complete change in the plans and organization of this 
work has in some measure relieved the State entomologist from 
participation in the actual work on the tick but at the same time 
has placed on him a new responsibility in the office of secretary 
ef the Board of Entomology, which the law prescribes that the 
State entomologist shall fill. 

A detailed report of the activities of this board is made in a 
separate publication, which will appear as the First Biennial Report 
ot the Montana State Board of Entomology. 
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THE ALFALFA WEEVIL 


The alfalfa weevil, to which attention has been called in pre- 
vious reports, continues to spread in neighboring states to the 
south and is still causing serious and extensive damage to the 
alfalfa crop. So far as we know this pest is not yet present in 
Montana. 

The State entomologist and the State horticulturist, M. L. 
Dean, have cooperated in making every effort to prevent the intro- 
duction of this insect across our boundary. A careful field study 
was made in Utah in order to determine what points should be 
euarded and what provision should be made to reduce to a min- 
imum the chances for the insect to be brought into Montana in 
connection with shipments of produce. 

Our investigations led to the establishment of a quarantine as 
stated in the Eleventh Report, and this quarantine is still in force. 
‘That it was necessary was clearly shown by the fact that shortly 
before it went into effect an assistant found living weevils rather 
plentiful in four carloads of potatoes arriving in Butte from Utah. 
We believe it is certain that the quarantine has already prevented 
large numbers of the insects from coming into the State. 

In many instances reports have reached this office that the 
alfalfa weevil had been found in the State. These have all been 
looked up and in every instance it has been found that some other 
insect was the cause of the scare. Until this weevil has been present 
in a field for several years it does not produce any very noticeable 
effect, and its first appearance is not likely to be detected by 
any one but an entomologist. 

The work on the alfalfa weevil has cost the State but a few 
lundred dollars—a sum far out of proportion to the benefits received 
if the insect has been delayed in its entrance into Montana even 
for one year. 


MOSQUITOES 


During the summer of 1914 there was a marked increase in 
interest in mosquito control in Montana. Knowing that mosquitoes 
are exceedingly abundant and troublesome in some localities in 
the State, it is surprising that there has not been before now 
a general movement for control. This movement started with 
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much energy this year. One town had raised a fund before com- 
municating with me, and the first information we had was in the 
torm of a request for a man to direct their work. We were forced 
to reply that we had no funds and no man available for this work. 
Several other localities made similar requests. 

So far as possible without interfering with other work a study 
of mosquitoes was started. In conection with trips for other pur- 
poses some attention was given to this subject in three principal 
valleys of Montana, where these insects were particularly annoying. 
I'rom the information at hand it is evident that there are localities 
where mosquitoes are so very abundant that it is quite out of the 
question to venture in for tilling the soil, or for other purposes 
without having the face, neck, and hands completely protected. In 
some places the situation is so bad that stock is injured and farming 
operations are seriously held back. 

In two valleys of the State, malarial mosquitoes were found, 
making a total of three localities in. Montana where these insects 
have been found. This is a matter of interest, though it is not 
certain that we are in much danger of having this disease in these 
Iccalities. The possibility is at least suggested. 

Without further information regarding mosquitoes, we cannot 
fay out a reliable program of control. It is most desirable that 
attention be given to this matter. With a small amount of money 
to devote to this study and to experiments an enormous amount of 
good might be done, and the information regarding the method of 
control would spread from one community to another. 


FOUL BROOD OF BEES 


In the Ninth Annual Report of the State Entomologist (1911) 
attention was called to the fact that the American foul brood disease 
of bees is present in Montana, having been found in an apiary near 
Joliet in Carbon County. This matter was again mentioned in 
the Tenth Report (1912), but the legislature has not yet taken 
action. During this time the disease has been rapidly spreading 
and has already become a serious menace to the bee industry in 
Montana. It has spread down the valley from Joliet, where it was 
first found, and is prevalent around Billings, and it has been found 
2 hundred miles eastward and a considerable distance northward 
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irom that city. . There is now strong indication that it occurs in 
the Gallatin Valley as at least one apiary is seriously affected with 
what appears to be this disease. 

The number of bees kept in Montana has been rapidly increasing 
in recent years. The State entomologist and successful beekeepers 
have pointed out that bees do well in this State, even in some of 
the higher valleys, and the news has spread until many have made 
a beginning and some have gone into the business on an extensive 
scale. The largest apiaries are in the Yellowstone Valley. One 
company in this valley has 1,500 stands of bees and last season 
harvested 90,000 pounds of strained honey and 15,000 pounds of 
comb honey. 

So far as natural conditions are concerned there is no reason 
why Montana may not soon be producing enormous amounts of 
as good honey, as is to be found anywhere and helping to supply 
the markets of the country instead of herself furnishing a market 
for other states. 

The presence and rapid spread of the American foul brood 
disease threatens soon to destroy this bright prospect. The disease 
exists unrecognized in many apiaries and few who know they have 
it know how to get rid of it. From infected apiaries the disease 
‘s being spread accidentally to other bees, and some persons, we 
fear, are willfully or ignorantly selling infected bees. 


LEGISLATION NEEDED 


The Ninth Annual Report of the State Entomologist contained 
the following paragraph which will express exactly what the sit- 
uation needs. I can do no better than repeat it: 


“It is very clear that American foul brood will not be suitably 
controlled without laws which define and make mandatory correct 
methods of prevention and eradication. At least sixteen of the 
states have such laws at the present time and these provide for 
from one to fifteen inspectors in each state. 

“The best laws of this kind provide not only for inspection, 
quarantine, and eradication, but also for instruction. This is in 
response to a very natural demand, for the majority of beekeepers 
are sadly in need of information in regard to apicultural methods 
and practices. 

“Tt will be some years before apiary inspection work in Mon- 
tana will require the full time of one man and yet the amount that 
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is needed is badly needed. It is fortunate that the kind of training 
and information needed for this work is so similar to general eco- 
nomic entomology that one of the regular force of this department 
of the agricultural college can do this work in connection with other 
regular duties as provided in the State Entomologist law of Mon- 
tana. 

“Tt is, therefore, proposed and recommended that in the near 
future the work of apiary inspection be regularly taken up by the 
State Entomologist’s office and that legal authority be provided 
by the next Legislature.” 


IMPORTANCE OF THE BEE INDUSTRY TO MONTANA 


No exact figures indicating the amount of honey produced in 
Montana are available. We have given above the figures for one 
company, and we know of other large apiaries and many small ones. 
Assuming that this company produces one-tenth of the honey grown 
in the State (and it probably does not), then Montana produces 
annually a crop of about 1,000,000 pounds, which at 15 cents a 
pound, certainly a low enough price, is worth $150,000. 

Montana grows an enormous acreage of alfalfa and alsike and 
white clovers, as well as many other honey-producing plants, thus 
offering a great opportunity for the bee industry. This disease is 
already doing serious harm, not only by killing the bees, but by 
discouraging the apiarist and generally blighting the business. It 
can be checked and controlled, if not eradicated, at a comparatively 
small expense to the State if the matter is taken up soon. 


AN ASSISTANT NEEDED 


The Montana State Entomologist law has been in operation 
tor twelve years. During this time the Experiment Station ento- 
mologist has served, as provided by law, with no salary other than 
that received from the Agricultural College and Experiment Station. 
The fund has been gradually increased from $300 to the present 
$2,000, all of which is used in office and field expenses. It is 
to the State many times over in the saving of agricultural and hor- 
ticultural produce from destruction by insect pests. 
believed that the small sum annually expended has been returned 

During these twelve years great changes have come about in 
Montana agriculture. The tillage area has been greatly increased, 
dry-land farming has come into prominence, the orchard industry 
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lias been enlarged and improved, and there has been much general 
cevelopment and awakening. With this development has come 
a greatly increased demand for information from this office. The 
correspondence has become heavy and the problems arising from 
the advent of new or little known insects are multiplying. The 
demand has passed the limit of what the office can do without an 
assistant or a deputy State entomologist. 


CORRESPONDENCE 


Requests for information by letter are encouraged and have 
heen rapidly increasing in recent years. ‘These cover a wide range 
of entomological topics, including the control of pests of the farm, 
garden and orchard, parasites of domestic animals, greenhouse 
pests, pests of the household, blood-sucking insects attacking man, 
the spotted fever tick, insecticides, and spraying machinery. Cor- 
respondence regarding bee-keeping and the diseases of bees is also 
cared for in this office, as well as that regarding the control of 
ground squirrels and the rodent pests. 


PUBLICATIONS 


Under the provisions of the State entomologist law the annual 
reports of this office are published in the regular series of the 
Montana Experiment Station bulletins. It has been thought best 
that these reports should be kept executive and administrative, and 
that the information regarding insect pests and the means to be 
employed for their eradication or control should be published in 
timely bulletins and circulars of information from the Experiment 
Station. This policy was definitely established some ten years ago 
and has been adhered to. A number of valuable publications have 
been issued thus by the State entomologist or an assistant during 
the past biennial period. The following is a list of these publica- 
tions: 

Cabbage Worms and Cabbage Aphis. 

Alfalfa Weevil. 

Fungicides and Insecticides. 

The Sugar-beet Webworm. 

Eleventh Annual Report of State Entomologist. 

In addition to these, newspaper articles have been written and 
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lectures have been given at farmers’ meetings and before high 
schools. 


SUMMARY OF DUTIES 


The State entomologist, by virtue of his office, serves the State 
in several capacities. He is charged with the administration of the 
State’s insecticide and fungicide law, which was enacted for the 
purpose of preventing the manufacture, sale, and transportation oi 
adulterated insecticides and fungicides; he cooperates with the State 
horticulturist in carrying into effect the State’s pest quarantine law; 
he serves as a member and the secretary of the State Board of 
Entomology, whose duty it is to investigate and control insects 
which carry diseases of man and domestic animals. 

These are in addition to the activities of his central position as 
State entomologist, which are reported in this bulletin. 


NEEDS AND PLANS 


In the foregoing pages attention has been called to the need 
for a foul-brood law in order that protection may be given to the 
bee industry in Montana. If the legislature passes such a law it 
is intended that the actual work of inspection and instruction shall 
be done by one of the men in this office or by an assistant secured 
tor a few months for this particular purpose. In this way the work 
can be done for a few hundred dollars. 

No other expansion of the work of this office is contemplated 
during the next biennium. 

The work of pest control has already grown to such proportions 
that it is impossible for me to longer handle it without the assistance 
of a man to act as deputy. It is therefore requested that a small 
increase be given to make this possible. It is planned that this 
assistant shall spend his time during the growing season out among 
the farmers, both getting and giving information. It is further 
intended that during the fall and winter months he shall work in 
cooperation with the farmers’ institute office, lecturing and pre- 
paring newspaper articles and circulars. 
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ESTIMATED EXPENDITURES OF THE ENTOMOLOGIST 
FOR THE TWO ENSUING FISCAL YEARS 


1915 1916 
Salary sof yassistamt: ssn eae ee ee $1200 $1400 
Escpenses) (Oh acsistamt.. ba et eee en ee 1000 1000 
Proposed! inspection orapianiess es 700 700 
General sexpensesmoepie sonmcess se mee 600 600 


$3500 $3700 


The appropriation for the fiscal year just closing was $2,000. 
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Thirteenth Annual Report of the State 
Entomologist of Montana 


INSECT PESTS OF 1915 


The amount of damage caused by insects in Montana during 
the season of 1915 was greater than in any other year since the 
office of state entomologist was created. The outstanding feature 
of the year was the abundance of grain pests, the worst of which 
was the army cutworm. This insect alone destroyed at least 100,000 
acres of grain. 

The more important insects which came to our notice during 
the year are briefly discussed and recorded. 
ACARINA 

Leaf Blister Mite (Hriophyes pyri Pgst.). For several years 
the leaf blister mite has been increasingly injurious in the apple 
orchards of the Bitter Root Valley and during the past season it ts 
reported to have done more damage than any other orchard pest. 

Clover Mite (Bryobia pratensis Garman). Several letters were 
received complaining that this mite was invading houses. In one 
instance it was reported as injuring clover lawns. 

Red Spider (Tetranychus bimaculatus Harvey). In the vicinity 
of Flathead Lake red spiders were unusually injurious to raspberries. 

Spotted Fever Tick (Dermacentor venustus Banks). One of 
the striking features of the season of 1915 was the appearance of 
this tick in large numbers in eastern Montana where it previously 
had attracted but little attention. A number of cases of spotted 
fever were also reported for the first time from this locality. 

ORTHOPTERA 

Grasshoppers (.dcrididae). Not a single report of grasshopper 
injury was received during the season, which is rather remarkable 
considering the abundance of insects in general. 

Coulee Cricket (Peranabrus scabracollis Thom.). This large, 
clumsy cricket, which attracted much attention in Washington during 
the past summer, also appeared in western Montana on the Flathead 
Reservation. In several places it caused considerable injury. 

HEMIPTERA | 
Capsid injury to wheat (Capsus ater Linn). An unusual injury 
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to winter wheat was reported from Plains in April. An examination 
disclosed numerous black capsids sucking the juice from the plants, 
which became spotted at the point of attack. But little loss resulted 
from the attack. 


Green Apple Aphis (.dphis pomi De G.). Present in about normal 
numbers. 

Cabbage Aphis (.dphis brassicae L.). Not as injurious as in 
1914, 

Grain Root Aphis (Forda occidentalis). This plant louse occurs 
very commonly upon the roots of wheat and is often blamed for the 
injury caused by Brachycolus tritici. In no instance has Forda 
been observed to seriously injure its host plant. 

Western Grain Aphis (Brachicolus tritici Gillette). This aphid 
which has been increasing and spreading in Montana for several 
years was highly injurious to winter wheat, in some instances com- 
pletely destroying entire fields. Considerable time was spent in 
studying this important pest and its life history and a method of 
control have been worked out. Absolutely clean summer fallow is 
a sure preventive of injury. 

Aphids in heads of grain. During August daily reports were 
received of aphids infesting heads of grain. Generally the specimens 
sent in were badly mashed and accurate determination was not always 
possible. Genera recognized were Wacrosiphum, Toxoptera and 
Aphis. Little damage was done as the grain was well advanced 
‘when the insects first appeared in numbers. 

Sugar Beet Root Louse (Pemphigus betae Doane). Investiga- 
tions concerning this important sugar beet pest were carried on 
under the Adams fund as in previous years. It is hoped that a 
system of irrigation may be worked out which will reduce injury 
from this insect to a minimum. : 

Woolly Aphis (Schizoneura lanigera Hanseman). In the bitter 
Root Valley this insect appears to be spreading and becoming more 
firmly established each year. 


LEPIDOPTERA 
Army Cutworm (Chorizagrotis awxiliaris Grote). Many sec- 
tions of the State were devastated by armies of cutworms belonging 
for the most part to the above named species. This was by far the 
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most destructive insect of the year and is more fully discussed else- 
where in this report. 

Mourning Cloak Butterfly (#uvanessa antiopa L.). The spiny 
caterpillars of this species were abundant in many parts of the State 
and were frequently sent in with the report that they were feeding 
on elm and willow foliage. 

Noctuid working in cottonwood bark (Porosagrotis rileyana). 
The larva of this species produces an unusual type of injury as it 
feeds upon the green bark of the cottonwood tree. It was sent in 
from Silver Bow County. 

Army Worm (Leucania uwnipuncta Haworth). The notorious 
army worm which caused such widespread damage in 1914 in the 
East, was found in Montana for the first time this season. It was 
highly injurious to oats in the one locality in which it appeared. 

Polyphemus Moth (Telea polyphemus Cramer). This showy 
moth is apparently working westward. It was taken for the first 
time in Montana at Huntley in 1914 and in 1915 it was sent in from 
Columbus and Bozeman. 

Red Humped Caterpillar (Schizura concinna S. & A.). Spec- 
imens of this species were sent in from western Montana where 
they were said to be injuring fruit trees. 


DIPTERA 


Lip Bot Fly (Gostrophilus haemorrhordalis Linn.). This species 
which was reported as far west as Billings in 1914 was taken during 
the past season in Yellowstone Park and in Sixteen Mile Canyon. 
At both places it was said that it had never been troublesome in 
previous years. 

Mosquitoes (Culicidac). Because of recent popular demand for 
information concerning mosquitoes, this important group of insects 
was given special attention in 1915. Studies of the life history and 
methods of control were carried on at several points and collections 
of larvae and adults were made wherever possible. From the results 
of our studies, it appears that the following species are the most 
important from an economic standpoint: dedes sylvestris, 4. spencer, 
A. nigromaculus, 4d. curriei, Ad. pullatus and Culex tarsalis. 

Wheat Stem Maggots. Considerable injury to winter wheat was 
caused by dipterous maggots mining in the leaves and in the sheath. 
A study of this class of pests showed that at least three species were 
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involved Weromyza americana Fetch, Weromyza nigriventris 
Macq., and Cerodontha femoralis Meig. 


COLEOPTERA 


Beet Carrion Beetle (Si/pha bitwberosa Lee). During April and 
May this pest appeared in destructive numbers at many places in 
the sugar beet district around Billings. In some instances young 
beets were so badly injured that a very poor stand resulted and 
in one instance wheat was attacked. 

Lesser Clover Weevil (Phytonomus nigrirostris Fab.). The 
first appearance of this insect in Montana was noted in the Jocko 
Valley during the past season. This insect closely resembles the 
alfalfa weevil in appearance and the manner of its attack but is not 
nearly as destructive. 


; Eyed Elater (.d/auws oculatus Linn). A specimen of this strange- 
appearing insect was sent us from Custer. It is the first one to be 
received into our collection. 

Bumble Flower Beetle (Huphoria inda L.). Inthe Yellowstone 
Valley this beetle was again reported as injuring corn by working 
in the kernels at the tip of the ear. 

False Wireworm (F/eodes extricata var. convericollis Blaisdell). 
False wireworms were very abundant in many localities and in 
several instances were injurious to newly sprouted grain. 

Cottonwood Leaf Beetle (Lina scripta Fab.). During July and 
August this was the insect concerning which there was the greatest 
demand for information. Cottonwood and willow trees were attacked 
in all parts of the State. While this pest seldom kills trees outright, 
it causes the fohage to turn brown and greatly weakens the vitality 
of the tree. A drawing of the adult beetle appears on the cover 
of this publication. 

Dung Beetle (.dphodius inquinatus Abst.). For the past two 
seasons this insect has appeared in enormous numbers and has 
attracted much attention. In the fall on warm, still days the air 
frequently appears filled with the adults, and horse droppings are 
completely worked over in a few minutes. 

Wireworms (Flateridac). Numerous reports of wireworm 
injury were received during the course of the year, including injury 
to potatoes, corn and grain. 
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Some of the Principal State Interests in 
Entomology in 1915 
THE ARMY CUTWORM 


The outstanding feature of the year in Montana from the stand- 
point of the entomologist was an unprecedented outbreak of the 
army cutworm (Chorizagrotis awxiliaris). On April 2 we received 
a report of the presence of this insect in eastern Montana and after 
this many other reports came in from other parts of the State in 
rapid succession. The outbreak was quite general and severe. While 
some cutworms were reported from western Montana practically 
all of the damage was done east of the divide. 

This insect is a very general feeder and refuses almost no plants 
that come in its way, yet practically all of the damage was done 
to fall wheat so far as our reports indicate. An attempt has been 
made to form an estimate of the acreage of wheat eaten off and we 
believe that fully 100,000 acres was destroyed. A large part of this 
was seeded again late in April or in May and in many cases good 
crops of spring wheat were harvested. Where reseeding was done 
the loss was only the cost of again preparing the soil and reseeding, 
together with any difference in the value of the harvested crop. 
In many cases, however, fields were only partly destroyed and the 
farmer was often in doubt whether or not he should reseed. The 
loss on the acreage that was not reseeded was considerable. A 
considerable amount of damage was done also to miscellaneous crops 
such as flax, alfalfa, and some tilled crops and plants in gardens. 

Early in the outbreak an assistant was sent to an infested field 
for the purpose of performing tests with the use of poisoned bran 
mash with and without citrous fruit juices added. These tests 
showed that the bran mash without the fruit juices added was very 
effective and accordingly we proceeded to base our recommendations 
for the season on this mixture. As the season advanced we gained 
further experience with the use of this poison bran mash, all of 
which was distinctly in its favor; in fact we had no complaints of 
failure to get good results with its use and many very favorable 
comments were received. 

To meet the emergency and supply the information needed a 
brief circular of information was hurried through the press. A 
circular letter was mailed to the newspapers of the State as follows: 


156 MONTANA EXPERIMENT STATION 


Bozeman, Montana, April 16, 1915. 


To the Newspapers of Montana: 

This office desires to cooperate with the press of Montana in 
preventing, so far as possible, the damage to fall grain and other 
crops by the army cutworm. 

We believe that many crops are being damaged without the 
owners knowing it. An emergency circular giving the most up-to- 
date information has just been printed and will be sent to all who 
request it. This gives directions for examining the field and gives 
remedies which we have used with much success this season. We 
wll be glad to send these in bundles to those who will distribute 
them to farmers who need them. 

In some localities there is need for community cooperation. 
Bankers and business men should aid the farmers to organize. In 
places where bad outbreaks are occurring the poisoned bran mash 
should be mixed up in quantity and distributed to the farmers at 
COSt: 

Very respectfully, 
(Signed) Ro Ae “Cooley 


Entomologist. 


Besides this special letters were written to some newspapers. 
Other letters were written to bankers and elevator operators. The 
result was that we received many requests for the circular. Bundles 
of from ten to fifty were sent to different parties all over the State. 
The circular was held in type and reprinted twice. 

The correspondence on the subject of recognizing and con- 
trolling the army cutworms became heavy. As many as forty-eight 
letters were written in a single day. 

Two assistants from this office spent much of their time in 
the field cooperating with the farmers during this outbreak. There 
can be no doubt that in several instances a sum greater than the 
entire appropriation made to the office of the State Entomologist 
was saved on a single farm, and it is clear that throughout the 
State the amount of the whole appropriation ($2,000) was saved 
many times over. 

Advantage was taken of the presence of this insect in such 
unusual numbers to secure further information regarding its life- 
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history. Accordingly certain experiments and studies were under- 
taken under the Federal Adams fund, which have resulted in gather- 
ing facts of the greatest importance. These will be prepared for 
publication during the winter. 


THE ALFALFA WEEVIL 


General interest has continued in the effort to prevent the intro- 
duction of the alfalfa weevil into Montana from Utah, Idaho, and 
Wyoming where it now exists. Several reports of the weevil in 
Montana have been looked up, but in no instance have we found 
this insect, excepting in shipments coming from Utah. The work 
of the lesser clover weevil (Phytonomus nigrirostris) closely resem- 
bles that of the alfalfa weevil and the larvae of the two insects are 
very much alike. A destructive colony of the lesser clover weevil 
appeared in the western part of the State this year and there is 
small wonder that farmers were alarmed. 

Every effort is being made to keep the alfalfa weevil out of 
Montana. If it should be introduced and if it should be as injurious 
here as it is in Utah, where it is continuing to be very destructive 
year after year, it would be a very serious thing for Montana where 
the alfalfa crop takes such a prominent place in the agriculture of 
the State. 

Until further information is received, at least, it will be the 
policy of this office to recommend maintaining a reasonable quar- 
antine in order that the chances of introducing this insect may be 
reduced to a minimum. 


THE WESTERN WHEAT APHIS 


The outbreak of army cutworms and the newspaper comments 
upon it in various parts of the State directed unusual attention to 
other pests of wheat. Farmers in looking for cutworms found other 
insects and wrote us about them. Some of these are of considerable 
importance. A number of reports of damage by the western wheat 
aphis, Brachycolus tritici, were received. This insect was first 
brought to our attention several years ago and as practically nothing 
was known regarding its life-history and the means of controlling 
it we have given special attention to it. Wheat plants affected by 
the wheat aphis have a characteristic appearance which is easily 
recognized when once seen. Young infested plants show a thick- 
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ening and broadening of the leaf blades. A very few aphids on a 
plant may have a surprisingly injurious effect. Some plants show 
in the later stages of injury a characteristic twisting of the stem 
and a deformed head. The injury often appears only in spots in 
the field, but sometimes entire fields are affected and much damage 
results. 

The only literature on the life-history and control has been 
issued by this office. We have been able to recommend an effective 
method of control and we feel that when grain growers become 
familiar with the insect and the way to control it the damage will 
be much reduced. 

One important scientific paper on this subject has been pub- 
lished during the year* and it is intended to print and distribute a 
bulletin during the coming year. 


A NEW CUTWORM 


A little known cutworm (Luxoa neat quadridentata) was 
brought to our attention by Senator T. O. Larson of Choteau who 
reported damage to wheat near Brady in Teton County. A con- 
siderable number of acres of grain had been severely damaged and 
some alarm was felt in the neighborhood. This insect was studied 
in the insectary where valuable information was received and it 
will be given further attention as we have opportunity. It is not 
probable that it will be found to be nearly so important a pest as. 
the army cutworm. 

THE WHEAT STEM MAGGOT 

Farmers in western Montana reported a peculiar injury to grain 
in May. Injured plants when examined were found to contain small, 
white maggots in the axis. These turned out to be the young of 
the wheat stem maggot, Cerodontha femoralis. These maggots 
bore down through the stem, completely destroying the plant, and 
go out through the crown into the earth where they pupate. The 
eggs are laid on the leaves by the parent flies which are very small 
and not easily found. 

The living insects were studied in the insectary and the stages 
of development were worked out. It is hoped that further study 
may devise a method of controlling this little known pest. 

* Parker, J. R. The western wheat aphis. In Journal of Economic: 
Entomology, Vol. 9, No. 1, 1916. 
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Along with this insect we found also sheath maggots (.Weroniyza 
americana and WM. nigriventris) which were doing some damage, 
but less than the stem maggots. A study of these maggots will 
be continued: 


THE SPOTTED FEVER TICK 


In the Twelfth Annual Report of the State Entomologist a 
brief review of the status and organization of the work on the spotted 
fever tick is given. In the past particular attention has been given 
to the tick in western Montana where in certain localities the spotted 
fever exists in its most virulent form. This work, now under the 
supervision of the Montana State Board of Entomology, is being 
pushed with energy and much success. Good progress is being 
made in the eradication of the tick and the reduction of the number 
of fever cases and deaths. 

During the season of 1915 the tick took on a new and larger 
significance in Montana by the appearance in the eastern part of 
the State of a considerable number of cases of the spotted fever in 
localities where so far as we know none had occurred before. This 
has led to a greatly increased interest in the tick in several counties 
and it is now necessary that a thorough study of the situation be 
made. 


MOSQUITOES 


One of the most striking developments in official entomology 
in Montana in recent years has been the increasing and insistent 
demand for information regarding the best procedure to be adopted 
to secure relief from mosquitoes. We have had demands from towns 
and many individuals for assistance. Very little has been done in 
the study of mosquitoes under conditions such as we have in Mon- 
tana where irrigation is so extensively practiced and where the 
mosquito fauna is so different from that in eastern states. It is 
assumed by many who write in for information that all it is necessary 
to do is to state what is being done in other localities. As a matter 
of fact, while some good can be done by drainage of stagnant water 
and oiling where mosquito larvae are found, it is necessary to know 
much more than we now do regarding the kinds of mosquitoes 
present and the habits of the more important ones in order that we 
may intelligently meet the situation. 
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A study of mosquitoes has been taken up and will be pushed 
as rapidly as possible with the limited funds at our disposal. A 
great good can be done for Montana with a relatively small amount 
of money spent in this direction and much annoyance to man and 
domestic animals may be prevented. It is hoped that within a year 
or two a preliminary report may be printed. 


FOUL BROOD OF THE HONEY BEE 


The situation with respect te the foul brood of bees remains 
unchanged excepting that it is being found in new localities. An 
attempt to secure the passage of a foul brood law by the Fourteenth 
Legislative Assembly failed. 

A large number of colonies have been destroyed and in the 
part of the State most seriously affected the industry has been 
ereatly ‘injured. It is not easy to predict what will be the final 
result of the ravages of this disease if no legislation is passed. If 
we may assume that the results will be much the same as in other 
localities we may say that before many years the disease will be 
all over the State and the number of colonies will be greatly reduced. 
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Montana State Entomologist Law 


Be it enacted by the Legislative Assembly of the State of Montana: 


Section 1. The entomologist of the Montana Agricultural Col- 
lege and Experiment Station shall be known as the State Entomolo- 
gist of Montana. 

Section 2. It shall be the duty of the State Entomologist to 
conduct field investigations of the injurious insects of fruits, veg- 
etables, grains, grasses, forage crops, including clover and alfalfa, 
root crops, shade trees, ornamental plants, and any other insects 
that may become injurious. When it becomes known to the State 
Entomologist that an outbreak of an insect has occurred in any part 
of the State, it shall be his duty, so far as is possible without con- 
flicting with his other duties, to go to the scene of the outbreak, 
determine its extent and seriousness, and, when necessary, publish 
or make public demonstration of the best remedies to be employed. 

Section 3. The Entomologist shall make an annual report to 
the Governor of the State, on or before the first day of January, 
which report shall be published by the Experiment Station as one 
of its regular bulletins, and shall contain a report of his work and 
expenditures under this Act. 

Section 4. The State Entomologist shall receive no compensa- 
tion for his services other than what he may receive from the Mon- 
tana Agricultural College and Experiment Station, but his actual 
traveling expenses not to exceed three hundred dollars* shall be 
paid, and such sum is hereby annually appropriated for the purposes 
of this act out of the moneys of the State Treasury, not otherwise 
appropriated. 

Upon the certification of the Secretary of the Executive Board 
of the Montana Agricultural College and Director of the Agricultural 
Experiment Station, the State Auditor is authorized to issue warrants 
to cover the traveling expenses of the State Entomologist while 
engaged in carrying out the provisions of this Act. 

Section 5. This Act shall take effect and be in force from and 
aiter its passage and approval by the Governor. 


Approved March 4, 1903. 


* This sum has been increased from time to time by the various sessions 


of the legislature and the appropriation made by the last legislature was $2,700.00. 
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INSECT PESTS OF 1916 
THE MITES AND TICKS (ACARINA) 


The Pear-Leaf Blister-Mite (Phytoptes pyri Pagnat). The pear- 
leaf blister-mite was reported as doing a great deal of damage to 
apple trees in the Bitter Root Valley during the past season. 
Further experimental work in the control of this insect has been 
outlined for next season. 


THE BRISTLE TAILS AND SPRING TAIL (THYSANURA) 


The Fish Moth (Lepisma saccharina Linn.). As usual there 
were several inquiries regarding the fish moth, which seemed plenti- 
ful in warm closets and cellars. 

The Snow Flea. Several reports were received, accompanied 
by cans containing millions of specimens of a black Collembolan, 
which is more or less plentiful on standing water. This year it 
was unusually abundant, even on damp rotted boards, leaf mold 
and old rags. No damage could be attributed to it. 

Collembola in the Soil. Reports were received regarding a 
tiny, white Collembolan, which was found to be plentiful in the 
soil in greenhouses but not doing any apparent damage. In the 
college greenhouses we have found what is apparently this same 
insect injuring leaves of cucumber that were near the ground. 


COCKROACHES AND GRASSHOPPERS (ORTHOPTERA) 


The German Cockroach (blatta germanica Linn.). Inquiries 
regarding the control of cockroaches were frequent. The most com- 
mon one was the German cockroach, Blatta germanica. The Oriental 
cockroach, Periplaneta orientalis, was also reported but not as 
being abundant. 

Grasshoppers (./crididae). ‘here was no serious outbreak of 
grasshoppers this year, but late in the summer small outbreaks were 
reported from widely separated communities. The species which 
appeared to be doing the most damage was MWelanoplus atlanis. 
Owing to its appearing late in the season, this insect did its greatest 
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damage by ‘climbing the full-grown grain stalks and cutting off the 
heads. Slight injury was done also to newly seeded winter wheat. 
In the early spring, about the first of May, grasshoppers were sur- 
prisingly abundant north of Miles City. No specimens were sent 
us and we cannot state what the species was. 

The Sand Cricket (Stenopelmatus sp.). More inquiries than 
usual were received regarding the sand cricket or Jerusalem cricket. 
Several specimens were sent in as curiosities, with requests for 
information. 

THRIPS (THYSANOPTERA) 


A Grain Thrips (dnaphothrips striatus Osb.). There was a 
considerable loss in oats, with a slighter loss in barley and wheat, 
due to a sterility of the florets caused by the feeding of this thrips. 
In several instances, especially where the head had not completely 
emerged from the boot, live specimens of thrips were secured, which 
were determined as this species. In several sections oat fields were 
examined and the loss from this insect was estimated at about 10 
per cent. 

The Onion Thrips (7hrips tabaci Lind.). The onions growing 
on the experiment plots on the college farm were found to present 
a rather sickly appearance, which was at first attributed to hail 
injury. Closer examination revealed the fact that the injury was 
mostly due to the onion thrips. Adults and young were both found 
in great numbers on the leaves. 

Thrips on Nasturtiums. Nasturtium leaves were sent in for 
examination which showed typical thrips injury. A few of the 
thrips were found but they were dead and so dried and broken that 
it was impossible to make a determination of the species. 


THE TRUE BUGS, PLANT LICE, ETC. (HEMIPTERA) 


The Bedbug (Cimew lectularius Linn.). Requests for informa- 
tion about bedbug control were fully as numerous if not more so- 
than in previous years. It is hoped to publish a leaflet containing an 
account of the habits and control methods of the bedbug for distri- 
bution before next season. 

The Chinch Bug (blissuws leuwcopterus Say). This insect was 
reported from three different localities, but as no specimens were 
sent in for identification the reports have not been verified. The 
chinch bug occurs, so far as we know, only in a few counties in 
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northern Montana, where no damage to speak of has been done. 
It is not likely that this insect will be very injurious in our climate. 


The False Chinch Bug (Vysws angustatus Uhl.). This insect 
is rapidly becoming a pest in the State, and this year it has been 
reported as being exceedingly plentiful in grain fields. It is often 
mistaken for the real chinch bug and is the cause of many of the 
chinch bug reports received at this office. In one instance this insect 
was found in great numbers, in all stages of development, on an 
old discarded mattress. 


The Buffalo Treehopper (Ceresa bubalus Fab.). Very often 
a man walking through an apple orchard will notice twigs, and at 
times most of a tree, whith show a peculiar, gnarled or stunted 
appearance. These twigs on closer examination will be seen to have 
scars or tiny incisions, which give them a decidedly “braided” appear- 
ance. These are the results of the egg punctures of the buffalo tree- 
hopper, and while the insect does not feed on the apple, these egg 
punctures may be the cause of more or less stunting or killing of 
twigs or whole trees. Inquiries concerning the cause of this injury 
are frequent. 

The White Fly (d/lewrodes vaporariorum West). The green- 
house white fly was the cause of considerable annoyance and loss 
to greenhouse men all over the State. Requests for control informa- 
tion were frequent. We have known of the presence of this insect 
for many years. 

The Green Apple Aphis (./phis pomi DeG.). The green apple 
aphis was not as abundant as formerly, but was reported from 
various parts of the State as doing slight damage to apple trees. 
Our experience has been that this insect continues in destructive 
abundance year after year. 


The Western Wheat Aphis (Brachycolus tritici Gill.). This 
wheat aphis was scarce this year, being found in only one or two 
scattered localities. The severe winter which killed off much of 
the winter wheat, may have killed off a high percentage of the lice. 


The Woolly Apple Aphis (Schizonewra lanigera Hausm.). This 
injurious insect is becoming one of the most serious pests to apples 
in the Bitter Root Valley. Owing to lack of funds it has been 
impossible to do any work on its control. 
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MOTHS AND BUTTERFLIES (LEPIDOPTERA) 


The Imported Cabbage Worm (Pieris rapae Linn.). This cab- 
bage worm was as plentiful as in previous years and attracted 
considerable attention. Cabbage patches all over the State suffered 
some loss from it. Wherever the remedies we have proposed have 
been used, the insect has been controlled. 

Clothes Moths (Tinea sp.). Clothes moths were reported in 
several instances as being harmful. Fumigation with hydrocyanic 
acid gas was tried and was successful in controlling them. 

The Bud-Moth of Apple (7metocera ocellana Schitf.). This 
insect appeared in an unusual role on apples this year. The tiny 
larvae fed on the fruit just before picking time, making holes and 
scars on the surface. While the damage to each fruit did not amount 
to much, it was. enough to drop first-class fruit into the cull class 
and cut down the value of the crop. 

The Mediterranean Meal Moth (/phestis hwehniella Zell.). The 
Mediterranean meal moth was reported in corn meal in town, and 
again in the feed bins of the poultry department at the Experiment 
Station. The ground feed in the bins became so matted together 
that it was difficult to get it out. This is an important pest in flour- 
mills, warehouses and stores. 

The Polyphemus Moth (TZelea polyphemus Cramer). The 
cocoons of the polyphemus moth were collected at Huntley. There 
is no record of any damage being done, but persons who find any of 
the very large and showy moths often send them in. 

The Red-Humped Apple Caterpillar (Schizuwra concinna S & A). 
This insect pest of the apple was reported from the Bitter Root 
Valley but was doing no great amount of damage. It occasionally 
eats off the foliage from a few small limbs. 

The Sugar-Beet Webworm (Lowostege sticticalis Linn.). In 
late July and early August reports of damage being done by the 
sugar-beet webworm were frequent. They were at first reported as 
feeding on Russian thistle, but later fed on flax and sugar beets. 
It seems clear that this injury was by the second brood of the insect. 

The Tent Caterpillar (Clissiccampa americana Vab.). Several 
large nests of the tent caterpillar were noticed on apple trees in 
various localities. They did not seem to be doing any extensive 
damage but, as usual, were defoliating a few branches. 
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FLIES (DIPTERA) 


The Currant Fruit Fly (Zpochra canadensis Loew.). Vhe cur- 
rant fruit fly continues to do as much damage to currants as in 
previous years. As yet no entirely satisfactory control measure has 
been found for this pest. 

Horse Flies (Tabanidae). Horse flies were as abundant as 
usual, and pestered the picnickers and campers as well as horses 
in the canyons about the State. 

The March Fly (Bibio albipennis Say). Larvae of a Bibio, 
probably albipennis, were sent in with requests for information. 
So far as is known, these insects caused no damage whatever, but 
their presence in garden soil in great numbers aroused suspicion. 


The Nose Fly (Gastrophilus haemorrhoidalis Linn.). The nose 
fly, while plentiful, is not recorded as having made any great advance 
in its spread this season. Some interesting facts regarding the egg 
and egg-laying habits of this fly were brought out this summer by 
Dr. R. R. Parker, of the Board of Entomology. These have recently 
appeared in the Journal of the New York Entomological Society. 


The Onion Maggot (Phorbia ceparwm Meade). The onion 
maggot was abundant this year and completely destroyed several 
rows of onions on the plots at the Experiment Station. Reports 
of damage done by this insect were received from various parts of 
the State. 

Wheat Stem Maggots (JMeromyza americana Fitch and .JV. 
nigriventris Macq.). There was no report of serious injury by the 
wheat stem maggot until the latter part of July. The damage at 
this time was done to the plant while in blossom. The stalk was 
cut just above the last node, causing the head to die, while the 
leaves appeared perfectly healthy. This trouble was general in 
Montana. 

BEETLES (COLEOPTERA) 


Blister Beetles (Lpicauta maculata Say and E. pennsylvanica 
D. G.). These two species of blister beetles were reported as being 
injurious to sugar beets. They are both common in Montana and 
have been injurious for many years. 


Nuttal’s Blister Beetle (Cantharis nuttalli Say). This blister 
beetle was reported from the Judith Basin Substation as feeding on 
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horse beans on the forage crop plots. It is a common native species 
which feeds on a great variety of plants. 

The Bumble Flower Beetle (/uphoria inda Linn.). The bumble 
flower beetle was reported again this year, eating the kernels from 
the almost ripened ears of corn. It does not seem to be abundant 
enough to cause any great amount of damage. 

The Colorado Potato Beetle (Leptinotarsa decimlineata Say). 
The Colorado potato beetle was abundant, and at the Huntley 
Experimental Farm it completely cleared off the dry-land potato 
plots in spite of three applications of arsenicals. In this instance the 
insects were present in very unusual numbers. 

A Cottonwood Beetle (J/onowia debilis Lec.). For the first 
time, this beetle has been reported as doing considerable injury to 
cottonwoods. Specimens were sent in from several localities and 
were determined as this species. 

The Cottonwood Leaf Beetle (Lina scripta Fab.). Many reports 
were received regarding the cottonwood leaf beetle, which seemed 
to be unusually common this year. It was especially harmful to 
nursery stock. In one instance it was so plentiful that arsenicals 
did not prevent damage to the trees. 

Cottonwood Mining Beetle (Odontota sp.). This cottonwood 
miner was not as plentiful as usual, though reports of it were received 
from widely separated localities. Some years it almost completely 
blackens the foliage of the cottonwood tree. 

The Larder Beetle (Dermestes lardarius Linn.). This common 
American and European household pest was sent in a number of 
times as in previous years and was especially harmful to stored food 
products in private houses. 

The Rosebud Curculio (Rhynchites bicolor Fab.). The rose 
curculio did some damage to cultivated roses but was not as abundant 
as previously. ; 

The Spinach Carrion Beetle (Silpha bituberosa Lec.). There 
was considerable damage to sugar beets in some localities due to 
this insect. This damage was not as extensive as in some previous 
years. 

The Ten-lined Leaf Chafer (Polyphylla decimlineata Say). 
There was one request for information about this large and showy 
beetle. It was doing no damage but merely had aroused the curiosity 
of the finder. 
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Wireworms (Llateridae). Wireworms were not as troublesome 
as in previous years and no large areas of wheat were reported injured 
by them. There was a report of wireworms doing damage to potato 
tubers, but this was not extensive. 

BEES AND ALLIED FORMS (HYMENOPTERA) 

Alfalfa Seed Chalcid (Bruchophagus funebris How.). The 
alfalfa seed chalcid was found in the seeds of volunteer red clover 
in the western part of the State. An examination of clover seed 
sent into the State Grain Laboratory from various localities for 
testing, has not resulted in finding any more evidence of this very 
injurious insect. 

The Leaf Cutter Bees (Wegachile sp.). These bees drew con- 
siderable attention this season when the cut leaves of shade trees 
and shrubs were noticed. This insect cuts leaves of corn, roses, poplar, 
lilac, box elder and many shade trees. The nests were found in the 
soil and sent in by one inquirer. 


THE OFFICE OF STATE ENTOMOLOGIST IN MONTANA 


Many of the States in this country maintain a separate office 
of State Entomologist at a considerable expense in order that in 
addition to the research conducted at the Agricultural Experiment 
Station the various phases of the practical control of pests may be 
adequately cared for. 

By an act of our legislative assembly approved March 4, 1903, 
the entomologist of the Experiment Station was designated as State 
Entomologist. He receives no compensation for his services other 
than that received from the State College but his necessary traveling, 
office, and laboratory expenses are paid from a small fund appro- 
priated for the purpose. This sum was $300 for the first year and 
was gradually increased during the following twelve years until 
$2000 was appropriated. The last legislature appropriated for the 
expenses of the State Entomologist the sum of $2700, but on account 
of shortage of funds only $2000 was allowed by the State Board of 
Examiners, 

This office has now been established fourten years and during 
this time has witnessed many outbreaks of pests, some of which have 
been severe. It is believed that very much has been done to alleviate 
these outbreaks and that large sums of money have been saved to 
our farmers, gardeners, stockmen, and fruit growers. 
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Several additional laws have been passed, placing new duties 
on the State Entomologist. Including the original act, they are as 
follows: 

State Entomologist Law: Session Laws, Eighth Legislative 
Assembly 19038, Chapter 59 (p. 124), 

Insecticide and Fungicide Law: Session Laws, Twelfth Legis- 
lative Assembly, 1911, Chapter 26 (p. 38). 

Pests and Plant Diseases Quarantine Law: Session Laws, 
Thirteenth Legislative Assembly, 1913, Chapter 61 (p. 117). 

State Board of Entomology Law: Session Laws, Thirteenth 
Legislative Assembly, 1913, Chapter 120 (p. 466). 

The duties of the State Entomologist are in addition to his 
regular duties at the State College and Experiment Station. 

The duties of the State Entomologist’s office alone have grown 
year by year until they require a large amount of time and labor. 
In June, 1916, an assistant on part time was employed to be the 
representative of this office in carrying out the provisions of the 
State Entomologist law. The man appointed is Mr. Howard L. 
Seamans, a graduate in entomology from this college in the class 
of 1916. He is well qualified both by training and natural abilities 
for his position. Two-thirds of his time is given to the work of 
this office and for this service he receives $800 per annum, the 
remainder of his salary being paid by the college for teaching. 


REVIEW OF THE PRINCIPAL STATE INTERESTS 
IN ENTOMOLOGY IN 1916 


THE ALFALFA WEEVIL 


The alfalfa weevil is not a destroyer of alfalfa seeds as is often 
thought, but feeds both as a larva or grub and as an adult beetle 
on the green foliage of the alfalfa plant. This insect has been in 
Utah in injurious abundance for a considerable number of years 
and in recent years it has spread to the States of Idaho and Wyoming. 
Much damage has been done to the alfalfa industry in localities — 
where the insect has been long established. Special and vigorous 
measures for the control of the alfalfa weevil are necessary where 
it is abundant, in order to secure a profitable crop of hay. To put 
these measures into operation and follow them energetically as 
must be done, is expensive. It is highly desirable, therefore, that 
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this insect be prevented, if possible, from gaining entrance into 
Montana. To this end, as has been previously reported, a quarantine 
has been established by proclamation of the Governor, which permits 
certain classes of agricultural products to be admitted into Montana 
only under rigid regulations. It is believed that this quarantine 
will do much to prevent or delay the introduction of this insect, 
which, if it should gain admittance and become established, would 
probably destroy annually many thousands of dollars worth of prop- 
erty for Montana farmers. 

The first quarantine in Montana was established in 1913, and 
since that time further information regarding the alfalfa weevil has 
been accumulated by those who have been giving special attention 
to the subject. During the spring of 1915 a conference of the official 
entomologists of the western States was held at Salt Lake City, 
together with representatives of the State of Utah, the United States 
Bureau of Entomology and the Utah Experiment Station, for the 
purpose of acquiring all the information possible, exchanging ideas, 
and, if possible, agreeing on uniform regulations to be recommended 
to the several States for their consideration. The conference was 
very profitable for all and uniform recommendations were adopted. 
These recommendations became the basis of a revised quarantine 
proclamation, which was issued by Governor S. V. Stewart on June 
24, 1916. 


This proclamation follows: 
Quarantine Proclamation 


Whereas, It has become known to me that an injurious insect, 
popularly called the alfalfa weevil, and scientifically known as 
Phytonomus posticus, exists and is dangerously injurious to alfalfa 
in the State of Utah, and in certain counties in the State of Idaho, 
to-wit: Bear Lake, Oneida, Bannock, Franklin and Power, and in 
certain counties in the State of Wyoming, to-wit: Unida and Lincoln. 


Now, therefore, I, S. V. Stewart, Governor of the State of 
Montana, under and by virtue of the authority conferred upon me 
by Chapter 61 of the Session Laws of the Thirteenth Legislative 
Assembly, do hereby declare and proclaim a quarantine against said 
State of Utah, and said counties of Bear Lake,- Oneida, Bannock, 
Franklin and Power, in the State of Idaho, and the counties of 
Unida and Lincoln in the State of Wyoming, and forbid the importa- 
tion into Montana of the following agricultural products and other 
articles, excepting under conditions and regulations as specified: 
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1. Alfalfa hay and other hays of all kinds, and cereal straws. 

*. Fresh fruits and vegetables, exclusive of potatoes, excepting 
under the following regulations; 

a. Shipments for Montana to be made only from points desig- 
nated by the recognized State pest inspection officer of the State 
shipping into Montana, said officer to notify the State Horticulturist 
of the State of Montana by registered mail, or by telegraph, of the 
designation of all shipping points in the aforesaid State of Utah or 
counties of Bear Lake, Oneida, Bannock, Franklin and Power in 
Idaho, or counties of Unida and Lincoln in Wyoming; said notifica- 
tion to be sent, and its receipt to be acknowledged, before any ship- 
ments are made to the State of Montana from said designated points. 


b. Shipments to be repacked from orchard or field boxes into 
new, clean boxes, or other fresh containers. 
c. All wagons or other conveyances used in hauling to the 


place where repacking is conducted to be kept free of alfalfa hay, 
other hays, straw, and all other means of contamination. 


d. All packing houses to be at all times free of alfalfa hay, 
other hays, straw, and other means of contamination. 

e. Each package to be plainly stamped or tagged with an official 
certificate of the State from which the shipment originates, stating 
that it has been inspected and passed in compliance with these 
regulations and stating where it was repacked and inspected. 

3. Potatoes unless accompanied by an official certificate signed 


by the recognized State pest inspection officer of the State from 
which such shipments of potatoes originate, setting forth that the 
potatoes have been passed over a screen, placed in fresh, clean sacks 
and packed in cars that are free of alfalfa hay or other means of 
contamination. 

4. All nursery stock, unless accompanied by a special certificate 
setting forth that such nursery stock has been fumigated for the 
alfalfa weevil in an air-tight enclosure subsequent to being boxed, 
baled or packed for shipment, with cyanide of potassium or cyanide 
of sodium at the rate of one ounce to each one hundred cubic feet 
of enclosed space. 

5. All agricultural emigrant movables, unless accompanied by 
an official certificate of inspection made under oath and setting forth 
that such agricultural emigrant movables have been inspected and 
found to be free of contamination by alfalfa hay, all other hays, and 
cereal straw. 

6. All railway shipments of livestock unless shipped in cars 
that are free of alfalfa hay, all other hays, and cereal straw, through- 
out all that portion of the journey that is within the State of Utah 
and counties of Bear Lake, Oneida, Bannock, Franklin and Power 
in Idaho, and counties of Unida and Lincoln in Wyoming. 
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All Horticultural Inspectors of the State of Montana are hereby 
instructed and required to refuse admission into the State of Montana 
to all such articles as are herein designated from said State of Utah 
and counties of Bear Lake, Oneida, Bannock, Franklin and Power 
in Idaho, and counties of Unida and Lincoln in Wyoming, except 
under the conditions herein enumerated. If any such articles as 
are hereinbefore listed be shipped into the State of Montana in 
violation of this quarantine they must be at once destroyed or 
returned to the shipper at his expense. 

This quarantine shall not be construed to interfere with ship- 
ments of produce to the Yellowstone Park over the Oregon Short 
Line Railroad, and to Idaho points via Montana over the Gilmore 
and Pittsburg Railroad. 

This quarantine shall take efiect and be in force on and after 
the first day of July, A. D. 1916. 

It is specifically understood and intended that this quarantine 
proclamation shall revoke all previous proclamations on this subject 
by me made. 

IN WITNESS WHEREOF I have hereunto set my hand and 
caused the Great Seal of the State to be affixed. 

Done at Helena, the Capital, this the twenty-fourth day of June, 
in the year of our Lord one thousand nine hundred sixteen. 

5..V. SCEWART 
By the Governor: 
A. M. ALDERSON 
Secretary of State. 


THE ARMY CUTWORM 


The army cutworm is one of our most important pests in Mon- 
tana. In a previous publication we have stated that in the year 
1915 about 100,000 acres of spring wheat was eaten off, requiring 
reseeding, and that this insect in that one year cost the State on 
wheat alone at least $925,000. This loss would have been very much 
greater had it not been for the use of remedies which were brought 
to the attention of grain growers through the press and by corres- 
pondence. From all over the State we were assured that the remedy 
proposed, namely, the use of poisoned bran mash, was very effective. 
Much more grain could have been saved if this office had been 
notified earlier. This insect feeds on a wide variety of crops and 
plants and is capable of doing immense damage to agriculture in 
Montana in the years to come. 

This outbreak afforded an opportunity which we had long been 
seeking to study the early stages and habits of the insect. Excellent 
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progress was made and a paper giving the results of the studies 
has been published in the Journal of Agricultural Research. 

As a result of our studies it now seems clear that this insect 
is present in greater or less numbers every year and that there is 
probably some unsuspected damage done each season, During the 
spring of 1916 very little damage was reported. This further verifies 
our previous experience, which is that the army cutworm does not 
generally appear in very destructive numbers two years in succession. 

From reports and specimens which have been sent to us this 
fall (1916) it is feared that some parts of the State will again be 
visited by these cutworms in the spring of 1917. From two localities 
in central Montana we have information that the very small cut- 
worms were very abundant in October and that fall-planted wheat 
was completely eaten up. If further study of the situation indicates 
it to be desirable, warnings will be sent out in the spring. 


THE WHEAT SHEATH MINER 


(Ceredonta femoralis Meigen) 

It is impossible to say at the present time how important the 
wheat sheath miner will become in Montana. There is almost no 
literature concerning it. 

This insect is widely distributed in the State, but we have 
definite information regarding serious damage in only one locality 
in Missoula County. In one field of wheat it was found by actual 
count that 95 per cent of the plants were more or less injured, while 
an adjoining field of oats had 12 per cent damage. What we now 
know about this insect seems to indicate that it is a species which 
continues in destructive numbers year after year. 

During the past two years an assistant, Mr. H. L. Seamans, 
has worked out the life history and habits of this important insect 
quite completely and a paper on the subject has recently been 
submitted for publication. 


SUGAR-BEET ROOT-LOUSE 
(Pemphigus betae Doane) 

Extensive experiments in the control of the sugar-beet root- 
louse by irrigation were carried on at Huntley, under the Adams 
Fund. This is the third year that the work has been pursued and 
the results continue to be very satisfactory. It has been found that 
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not only is the root-louse controlled but that the tonnage and sugar 
content of the beets are distinctly increased by the method of irriga- 
tion advocated. It seems clear that this work will lead to very 
largely increased financial returns to sugar beet growers in Montana 
and other western States. 
THE LESSER CLOVER LEAF WEEVIL 
(Phytonomus nigrirostris) 

During the past two years the lesser clover leaf weevil has 
appeared in great numbers and has been doing damage in one valley 
in western Montana. The insects feed on the growing clover and 
are found principally in the terminal growth and opening blossom 
heads. The larva or grub looks very much like the alfalfa weevil 
and might easily be mistaken for that insect. 

This office has given careful attention to this weevil during the 
last two years and will continue the study when there is an oppor- 
tunity. 

THE SPINOSE EAR TICK 
(Orinthodoros megnini Duges) 

One of the surprises of the past year was the discovery of the 
Spineose ear tick on cattle in eastern Montana. This tick has the 
habit of infesting the ear passages of its host. Surprisingly large 
numbers of these ticks were taken from the ears of calves and young 
stock. The effects noted here are much the same as in other parts 
of the country. Infested stock is irritated and does not do well. 
Some lose flesh and some die. From what we know at the present 
time, it seems clear that this tick is present in several counties. 

This has been looked upon as a southern species. It occurs in 
Mexico and in some of the southern States, but it was not supposed 
that it could endure our climate and be abundant enough to be 
injurious. In looking up its occurrence in Montana, it was learned 
that it had been present in the same localities for several years and 
we now think that this tick is liable to be an important pest. Fur- 
ther attention will be given to it and though no satisfactory remedies 
are now known, it is hoped that some may be found. 


FOUL BROOD OF BEES 


In each annual report of the State Entomologist since 1911, 
urgent attention has been called to the presence and rapid spread of 
American foulbrood disease in bees in Montana. We knew of it 
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soon after this disease came into the State but at that time the 
infection was confined to a small locality. At the present time it 
is known to be present not only in the Yellowstone Valley, where 
it first appeared, but as far west as the Bitter Root Valley. Both 
in the Gallatin Valley and in the Bitter Root Valley it is known 
to be rather common. No canvass or survey of the State has been 
made, but it is almost certain that this highly destructive disease 
of bees is now general in its distribution wherever bees are kept in 
Montana. We know of numerous beekeepers who are fighting a 
losing battle because they do not know how to combat the disease. 
Many have been driven from the industry already and it is as certain 
as can be that others will follow unless adequate statewide means 
of control are adopted. 

Beekeeping is a natural and profitable part of diversified agri- 
culture. Properly protected, the industry will annually yield a large 
profit to rural Montana. Experience has shown that the general 
run of beekeepers cannot control this disease unaided. The usual 
method is to have a law on the statutes providing for an inspector, 
who has authority to examine all bees and instruct how to eradicate 
the disease. He has authority to destroy bees that are not treated 
in accordance with his instructions, but he does not have to use 
this authority often. Beekeepers who wish to continue in the indus- 
try generally are glad of the assistance given by the State expert. 
The inspector, being a well informed man, naturally gives much 
valuable instruction in beekeeping. He becomes to a considerable 
extent a traveling instructor and his influence toward building up 
the bee industry is distinctly felt. Such a law further provides for 
defense against the introduction into the State of diseased bees or 
contaminated materials from other States. 

The duties of an inspector of apiaries probably connect up 
with the State Entomologist’s office more closely than with any 
other department of the State’s service. The duties could be assigned 
to the State Entomologist provided sufficient funds were appro- 
priated to employ a deputy for this particular duty. The inspection 
work alone would not be sufficient to employ the full time of a 
man. A part of his time might be employed in inspection and the 
remainder paid for by the Agricultural College for instruction ot 
students in beekeeping or by the Experiment Station for research 
work, or a man might be temporarily employed during each summer. 
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By the latter way, however, it might be difficult to get the services 
of a competent man. 

Experience has shown in other States that the inspection service 
ereatly reduces the amount of disease, reestablishes confidence and 
permits the industry to build up again. Such a law should be passed 
in Montana. 


NOTES ON THE MORE COMMON MOSQUITOES OF MONTANA 
By J. R. Parker 


That mosquitoes have long been troublesome in Montana is 
shown by referring to the Lewis and Clark Journal. Thus we find 
the following entries made by Lewis while the expedition was in 
the Missouri river valley between Canyon Ferry and Lombard: 
July 13, 1805, “It is impossible to sleep a moment without being 
defended against these (mosquitoes) most tormenting of all insects.” 
July 19, 1805, “Musquetoes very troublesome to us as usual.” On 
the return trip, while on the lower Yellowstone Captain Clark made 
the following entries: August 3, 1806, “Last night musquetoes were 
so troublesom that no one of the party Slept half the night.” August 
4, 1806, “Musquetoes excessively troublesom, so much so that the 
men complained that they could not work at their Skins and I find 
it entirely impossible to hunt in the bottoms, those insects being 
so noumerous and tormenting as to render it impossible for a man 
to continue in the timbered lands.” August 5, 1806, “Musquetoes 
Was so noumerous that I could not keep them off my gun long 
enough to take sight and by that means Missed.’’ Numerous other 
references to the “very troublesom musquetoe” indicate that the 
Lewis and Clark Expedition considered the mosquito as one of the 
greatest drawbacks to the country through which they were traveling. 


Mosquitoes are probably as abundant or even more abundant 
at present than they were in the days of Lewis and Clark. Reports 
are frequently sent to the office of the State Entomologist stating 
that livestock is kept in poor condition because it is pestered by 
mosquitoes, and more and more frequently are. requests being 
received for aid in reducing the mosquitoes in the vicinity of towns 
and cities. 


Acknowledgment is made of indebtedness to Mr. Frederick Knab of the 
United States National Museum, for the identification of specimens. 
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The State Entomologist has been able to give but little help 
in mosquito control work, primarily because the specific identity 
and the breeding habits of Montana mosquitoes were for the most 
part unknown, and, secondarily, because funds have never been 
available for securing such information nor for carrying out at 
experimental control program. 

During the past three years, however, an attempt has been made 
to study mosquitoes as much as could be done without interfering 
with other branches of work already outlined. Members of the 
entomological staff have collected larvae and adults whenever pos- 
sible, breeding places have been studied, and a few rearing experi- 
ments have been conducted. In this way considerable information 
and material have been collected and the purpose of this paper is 
to briefly discuss the more commen species, which we have found 
within the State. It should be understood that no extended survey 
of the State has been attempted and that the species discussed were 
collected in a few widely separated localities. 


MOSQUITOES OF THE GENUS AEDES 


The great mass of the mosquitoes of Montana belong to species 
included by present-day workers in the genus Aedes. The general 
life history of the various species of Aedes mosquitoes as worked out 
by entomologists in other States is about as follows. The winter 
is passed in the egg stage. Snow water, spring or summer rains, 
or moisture from some other source causes the eggs to hatch at 
various intervals during the following season. The eggs do not 
necessarily all hatch at the first flooding, thus explaining why newly 
emerged mosquitoes may appear at subsequent floodings. Authori- 
ties state that the eggs of Aedes species never hatch the same year 
they are laid, but must be first subjected to the freezing of the 
winter season. The eggs are laid upon the ground. While the 
general outline of the life history is known, the details vary consid- 
erably in different species and in different localities. It is generally 
recognized that an accurate study of the life history of each species 
must be carried out in a locality before intelligent control work 
can be carried on. 

Aedes curriet Coq. 

This is the most abundant, the most widely distributed, and 

one of the worst biters of our Montana mosquitoes. In collections 
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of mosquitoes made in the river valleys and plains area a majority 
of the specimens collected will generally belong to this species. 
Larval Records.—Our earliest seasonal record of larvae is May 
6, and our latest August 22. This indicates that larvae are hatching 
from the eggs throughout the late spring and summer months when- 
ever there is sufficient moisture to bring about hatching conditions. 


The length of the larval period in eastern Montana was ascer- 
tained by Dr. R. R. Parker, in rearing experiments conducted in 
1915. On July 16 an inch of rain fell, forming many temporary 
pools. Larvae collected from one of these pools on July 18 pupated 
on July 22 and emerged as adults July 25. On August 16 another 
heavy fall of rain occurred. Larvae collected August 22 from a 
pool formed by this rain pupated August 24 and emerged as adults 
August 27. Assuming that the eggs hatched within twenty-four 
hours after flooding, the larval period would be from five to seven 
days and the pupal period two to three days. 

Larvae have been found in the following situations: “Irrigation 
” “temporary wayside 
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water along roadside,” “irrigation overflow, 
pool,’ “permanent pool near railroad track,’ “pool connected with 
irrigating ditch,” “irrigation water in alfalfa field,” “temporary pool 
caused by summer rain.” 

Record of Adults.—The earliest seasonal record for adults is 
May 6 and the latest September 5. Specimens were taken on the 
latter date by H. L. Seamans at Whitehall even though there had 
been a severe frost the previous night. Adults were very abundant 
on this late date. 


Adults have been found in the following situations: “On edge 
oieslough, “in river bottom,’ “im town,” “hotel porch,” “alfalfa 
field,” “damp place in willows,” “blue-joint meadow,” “sweet clover 
along railroad track,’ and in all manner of places. 


The adults are voracious at all times except when forced into 
inactivity by low temperatures or high winds. 

Distribution.—This species has been taken in the following local- 
ities: Harlem, Chinook, Turner, Miles City, Hardin, Laurel, Hunt- 
ley, Bozeman, Three Forks, Lombard, Salesville, Dillon, Armstead, 
Cascade, and Judith Basin. 


4 
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Aedes sylvestris Th. 
dedes sylvestris is second in importance only to Aedes curriei. 
It occurs in about the same localities, but in our collecting sylvestris 
has occurred in smaller numbers. 


Larval Records.—The earliest seasonal record of larvae is May 
19 and the latest August 22. The length of the larval stage is about 
the same as that of 4. cwrriei and these two species have been 
taken repeatedly from the same pool. 


Larvae have been found in the following situations: “Tempo- 
tary pool in town,” “pool formed by overflow of irrigation water,” 
“small rather permanent pools,” “waste irrigation water,” “pool in 
edge of alfalfa field,” “temporary pool caused by spring rains,” 
“temporary roadside pool,” “temporary pool caused by summer 
rains.” 

Record of Adults.—Our earliest seasonal record of adults is 
June 4 and our latest August 29. The adults are bad biters both 
day and night. 


Adults have been found in practically the same situations as 
recorded for 4. curriei. 


Distribution—This species has been taken in the following 
localities: Harlem, Chinook, Turner, Miles City, Forsyth, Billings, 
Laurel, Huntley, Hardin, Bozeman, Three Forks, Lombard, Dillon, 
Cascade and Florence. 

Aedes nigromaculis Lud. 

This species is a bad biter and occurs in abundance in some 
localities, but is not as widely distributed nor as abundant as the 
two species already discussed. 


Larval Records.—The only records of larvae are as follows: 
“Temporary overflow from irrigation ditch,” August 28; “temporary, 
muddy roadside pool,’ August 14; “temporary pool in town,” 
August 8. 

Record of Adults.—The first seasonal record of adults is June 
4 and the last September 5. 

Adults have been taken in the following situations: “Edge of 
slough,” “grass above temporary pool,” “alfalfa field,” “along road,” 
“prairie grass,” “at light in towns,” “blue-joint meadow,” “river 
ULM i vas 
out.” 
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near stock yards,” “in grass above pool which had dried 
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It has been noticed that this species is not as bad a biter in 
daylight as are curriei and sylvestris; toward nightfall, however, 
they become exceedingly ferocious. 

Distribution——This species has been collected in the following 
localities: Harlem, Miles City, Laurel, Big Timber, Cascade, Hardin, 
Huntley, Powderville, Bozeman, Three Forks, and the Judith Basin. 
It appears to be especially abundant in eastern Montana. 

Aedes spencerit Th. 

This species ranks fourth in importance among the species whicn 
we have collected. 

Larval Records.—The earliest larval record is May 28 and the 
last June 28. 

Larvae have been found in the following situations: “Water 
on edge of alfalfa field,” “temporary pool caused by spring rains,” 
“irrigation water in clover field.” 

Record of Adults.—The earliest seasonal record for adults ts 
May 6 and the latest July 11. 

Adults have been taken in the following situations: “Wild grass,” 
“blue-joint field,” “wheat field.” 

This species is a bad biter both day and night. 

Distribution.—/edes spencerii has been taken in the following 
localities: Cascade, Harlem, Turner, Hardin, Judith Basin, Three 
Forks, Huntley, and Bozeman. 

Aedes pullatus Coq. 

While this species has not been found in many parts of the 
State, it is extremely annoying in several of the higher mountain 
valleys. 

Larval Records.—The only larvae of this species which we have 
found were taken June 13 in small pools found in tracks made by 
stock in marshy ground. 

Record of Adults.—Taken in timber at high altitudes. 

Distribution.—Warm Springs, July 1; Gallatin Mountains, June 
30; Bridger Mountains, June 18. Further collecting in the higher 
parts of the State will probably show this species to be quite gen- 
erally distributed. 

Other Aedes Species 


The following species of Aedes have been collected but not in 
numbers large enough to warrant considering them at present of 
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much economic importance: 4. campestris D & R, J. fletcheri Coq., 
A, stimulans (group), 4. idahoensis Th., A. hirsuteron, and A. 
Fuscus Os: 

MOSQUITOES OF THE GENUS CULISETA 


To this genus belong several species of Montana mosquitoes. 
_ Although they are biters, they seldom occur in such numbers as 
to be annoying. Unlike the Aedes, these species pass the winter 
as the adult and the eggs are laid directly in the water in more or 
less permanent pools. 

We have collected Culiseta larvae in the following situations. 
“Cat-tail swamp,” ‘alkali pool near swamp,’ “permanent swamp,” 
“swamp along railroad,” “irrigation overflow,” “horse track filled 
with irrigation water.” 

Four species have been found, namely, Cwliseta inornatus Wil- 
liston, C. incidens Thompson, C. inpatiens Walker and C. alaska- 
ensis Lind. The two most common species are inpatiens and 
inornatus. 


MOSQUITOES OF 'THE GENUS CULEX 


Only two species in this large group have been found in Mon- 
tana, namely, C. tarsalis Coq. and C. territans Walk. Culex species 
are continuous breeders, that is, eggs are deposited directly in the 
water and hatch the same season. More or less permanent pools 
are the typical breeding places. 

Culex tarsalis Coq. 

This is by far the more abundant of the Culex species found 
in Montana. 

Larval Records.—Our earliest seasonal record for larvae is June 
22 and the latest August 28. 

Larvae have been taken in the following situations: “Roadside 
pool,’ “small permanent pool,” “cat-tail pool,’ “horse tracks in 
permanent swampy ground,” “deep water in cat-tail swamp,” “alkali 
pools near swamp,” “permanent swamp along railroad,’ “water 
from irrigations,” “pools formed by June rains in marshy ground.” 

Record of Adults.—Our only capture of adults was made by 
Dr. R. R. Parker at Laurel in 1914. In connection with a study 
of house-fly conditions, Hodge fly traps were placed so as to capture 
all the insects that escaped from the rear of a privy, the door of 
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which was usually open and the seats uncovered. Among the many 
insects captured during the month when the traps were in place, 
July 21 to August 21, were nine specimens of Culiseta inornatus 
and one hundred and thirty-seven specimens of Culex tarsalis. 

We have no records of C. tarsalis taken while biting, although 
other writers state that they bite at night. 

Distribution.—C. tarsalis has been taken in the following local- 
ities: Victor, Laurel, Yegen, Park City, Three Forks, and Hardin. 
Culex territans Walk. 

Our only record of this species is at Laurel where the larvae 
were taken in small permanent pools on August 25, 1914. 


MOSQUITOES OF THE GENUS ANOPHELES 


This genus is of interest because to it belong the species of 

mosquitoes which transmit malaria. 
Anopheles occidentalis D & K 

This is the only species which we have found in Montana and 
of this we have only three records, which are as follows: along 
creek, Missoula, June 24, 1914, by R. A. Cooley; in river bottom, 
Cascade, June 4, 1914, by J. R. Parker; in cabin, Powderville, April 
paetonG, by R..R. Parker. 


THE STATE BOARD OF ENTOMOLOGY 


The State Entomologist is by law the secretary of the State 
Board of Entomology, which is charged with the investigation and 
control of insects which transmit human and animal diseases. The 
membership of this board is all ex officio and all serve without 
compensation other than that received in their regular positions. 
The members of the board are the secretary of the State Board of 
Health (chairman), the State Veterinary Surgeon, and the State 
Entomologist. 

The situation regarding the spotted fever tick will be discussed 
at length in the report of the Board of Entomology. The work 
has been continued with success during the past two years. In 
addition to the work in western Montana we have taken up a study 
of the tick and fever conditions in the eastern part of the State. 
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Further attention has been given to the study of -the means 
of control of the house fly. 


NEEDS AND PLANS FOR THE NEXT TWO YEARS 


‘We have no plans for expansion of the activities of the State 
Entomologist’s work other than to meet the actual demands made 
upon us. No two years are alike with respect to pests that become 
abundant and require attention and each year some new ones appear 
or come into prominence. 

Most of the demands come either by letter or telegram. Many 
can be taken care of from the office after an examination of the 
specimens sent in, but in many cases it is necessary for some one 
to go to the town from which the complaint comes. It is often 
necessary to keep the insects alive in the insectary in order to study 
them and learn their identity and habits. Books and equipment 
are also necessary. 

In all of these matters we cannot permit the research work 
conducted under Federal research funds to be interfered with. The 
two lines of work—research and State work—are entirely separate 
and we cannot use Federal funds for the State control work. 

The following sums should be provided for the next two years: 


iShLy 1918 
Salary. of assistant.) oa) Geese $900 $1050 
Traveling and field iexpenses22 === 1000 1000 
Laboratory iexpenses . 2s 600 600 
Equipment and‘supplies.. 300 350 
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INSECT PESTS OF 1917 
THE MITES AND TICKS (ACARINA) 


Red Spider (Zetranychus bimacuwlatus Harvey). Red spiders 
did considerable damage to raspberries in various parts of the State. 
The older growth was most seriously damaged and in many cases 
was completely killed. The new growth was severely injured later 
in the season. Control experiments were carried out with various 
insecticides with considerable success. 

Pear-Leaf Blister Mite (Hriophyes pyri Pagnat). Pear-leaf blis- 
ter-mite was reported as being injurious to apples in the Bitter Root 
Valley and other localities in the western part of the State. Some 
control experiments against this insect were carried on in conjunction 
with the State Board of Horticulture. As had been previously dis- 
covered, lime sulphur, sprayed when the buds were swelling, gave 
satisfactory results. 


COCKROACHES AND GRASSHOPPERS (ORTHOPTERA) 


Cockroaches (Blatta germanica Linn.). As usual, there were 
a few inquiries concerning the eradication of cockroaches in houses 
and business establishments. 

Grasshoppers (.J/elanoplus sp.). A grasshopper outbreak, cov- 
ering the lower Bitter Root Valley, Missoula County, the Flathead 
Indian Reservation, and Tobacco Plains was the most outstanding 
feature of the year. Smaller outbreaks occurred in the Missouri 
Valley between Three Forks and Townsend. Poisoned bran mash 
was used earlier in the- season, followed by grasshopper-catching 
machines. The farmers caught many bushels of ’hoppers to use for 
chicken feed. 

Shield-Backed Locust (Peranabrus scabricollis Scud.). This 
insect was found doing damage near Ronan, along with the Welano- 
plus spp. in the general outbreak. It did not take the poisoned bran 
mash as readily as did the Welanoplus. 


THRIPS (THYSANOPTERA) 
Grain Thrips (dnaphothrips striatus Osb.). The sterility of 
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oats, causing a considerable loss in the crop, was noticed again this 
vear. It is due to this insect, which attacks the ovary before the 
head leaves the boot and so injures it that the flower produces no 
kernel. 


THE TRUE BUGS, PLANT LICE, ETC. (HEMIPTERA) 


Potato Bug Feeder (Perilus claudus Say). This strikingly 
colored Pentatomid was found in many instances feeding on the 
larvae of the Colorado potato beetle, Leptinotarsa decemlineata 

Bedbugs (Cimewx lectularia Linn.). Inquiries concerning the 
control and eradication of bedbugs were frequent. Our former fum- 
igation experiments were repeated, and good results were obtained. 

False Chinch Bug (WVysiws ericae Uhl.). This imsect was 
reported many times, being mistaken for the true chinch bug. It 
becomes exceedingly plentiful at times and is often accused of doing 
damage to wheat, though we have no records showing this to be 
true. It is often the cause of considerable damage to the younger 
and tenderer portions of vegetables in gardens. 

Campylenchia curvata Fabr. This insect was sent in as doing 
damage to alfalfa. Alfalfa stems were sent in with the epidermis 
scraped off and punctures in the stems made in feeding and oviposit- 
ing. Many of the stems had eggs in them, several to one puncture. 

Sugar-Beet Root-Louse (Pemphigus betae Doane). Wherever 
sugar beets have been grown, this insect has obtained a foothold. 
in the Yellowstone Valley the losses are considerable, due to lessened 
tonnage and a lowered sugar content of the beets. 

Cabbage Aphis (.4phis brassicae Linn.). Cabbage aphis did not 
seem so plentiful this year as in previous years in spite of the 
increase in the number of gardens and the lack of care in a great 
many of them. 

Apple Aphis (.7phis pomi DeG.). This insect was held some- 
what in check by the late, cold spring and dry summer so that it 
was not as plentiful as heretofore. It has always been an important 
pest of apples but-caused little damage this season. 

Cottonwood Aphis (.4rctaphis sp.). This insect seems to be 
spreading rapidly in this State and causing considerable damage to 
cottonwoods. Where these trees are the principal shade tree the 
damage becomes rather important. Badly infested trees lose their 
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ieaves early in the summer, and in many cases the exuded honey dew 
is a considerable nuisance. 

Fall-Grain Aphis (J/acrosiphum sp.). There were inquiries 
regarding a species of aphis which was found on heads of nearly 
ripened wheat. It turned out to be a species of .Wacrosiphum, which 
is commonly found on wheat in the late summer but which appar- 
ently does no damage. : 

The Western Wheat Aphis (brachycolus tritici Gill.). This 
insect was practically unknown this year. Heretofore it has caused 
serious losses in wheat, but in 1916 it was scarce, owing perhaps to 
the heavy winter-killing of wheat, and this year the winter-killing 
was greater and the insect so scarce that enough could not be found 
to continue the research studies. 

Woolly Apple Aphis (Schizoneura lanigera Hausm.). The 
woolly aphis caused considerable damage in the Bitter Root Valley 
this season. It was exceedingly plentiful, more so than last season. 

The Elm Gall Louse (Schizoneura americana Riley). Elm trees 
in various localities of the State suffered from the attacks of this 
insect. Some of the trees were very seriously affected, maturing 
little or no new growth. 

Oyster Shell Scale (Lepidosaphes ulmi Linn.). This insect ts 
becoming very abundant and troublesome in the small uncared-for 
orchards in western Montana. The thorough and consistent use of 
lime-sulphur sprays will hold it in check. 


MOTHS AND BUTTERFLIES (LEPIDOPTERA) 


Imported Cabbage Butterfly (Pontia rapae Linn.). Vhe cab- 
_bage worm caused a great deal of loss in all localities of the State. 
The small gardens in the cities suffered the worst from this pest, as 
they were not as well taken care of as the large gardens. Zinc 
arsenite was substituted for Paris green in control work. 

Cutworms (.Voctuidae). Besides some species of cutworms 
attacking wheat, garden cutworms were abundant everywhere in the 
State. Reports of injury to all kinds of garden plants and requests 
for control information were frequent. Peas, beets, and cabbage 
seemed to suffer the most injury though other plants were frequently 
attacked. 

Ew.xoa tristicula Morr. This cutworm caused considerable losses 
in wheat in the northern part of the State. As it works almost 
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entirely below the surface of the ground the control offers a consider- 
able problem. Poisoned bran mash seems entirely ineffective. 

Bud Moth (7metocera ocellana Schiff.). The fall brood of the 
bud moth did considerable damage to the apples this year. 

Mediterranean Meal Moth (L£phestis kuehniella Zell.). Stored 
food products in the line of cereals were frequently found to be 
infested with the larvae of this moth. It was also reported in ground 
feed, stored in bins. Opening up the mills in zero weather proved 
an effective means of control. 

Indian Meal Moth (Plodia interpunctella Hubn.). This tiny 
reddish moth was reared from dried fruit shipped from California 
and condemned by the State Board of Health. The shipment con- 
sisted of pears, peaches, prunes, figs, and raisins, all infested to a 
greater or less degree. 

Clothes Moths (TZineola biselliella). This common household 
pest was not reported this season as much as heretofore. Fumigation 
with cyanide of potassium was highly successful against it in a few 
instances where it was reported. 


FLIES (DIPTERA) 


Leather Jackets (J7ipulidae). Larvae of a tipulid, probably 
Tipula angustipennis, were found in great numbers in a damp place 
in a wheat field. The farmer who saw them, first thought they were 
wireworms. No damage was done by them. 

Mosquitoes (Culicidae). Some parts of the State were troubled © 
with mosquitoes but owing to the very dry year they were not as 
bad as usual. No attempts were made at organized control work 
because of lack of funds. 

Clover Seed Midge (Dasyoneura leguminicola Lint.). This 
insect was caught in rather large numbers in clover at Arlee. It has 
apparently been present there for the last couple of years and has 
caused some loss in the clover seed crop, though never reported 
before. It was not found in any other locality, though it may be 
more or less generally present. 

The March Fly (bibio albipennis Say). Many farmers noticed 
this fly crawling on their wheat plants last spring, and suspecied 
it of doing some damage. [Inquiries regarding it were frequent, and 
any queer injury or unusual appearance of the plants was attributed 
to this insect, even though it is apparently harmless. 
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Horse Flies (Labanidae). In the mountainous localities, horse- 
fiies were abundant most of the summer, causing considerable incon- 
venience to campers and people whose business required their pres- 
ence in the mountains. 

Currant Fruit Fly (Zpochra canadensis Leow.). Very few cur- 
rants were gathered in parts of Montana this year due to the injuries 
caused by this insect. Some poison bait sprays have been used with 
some success. 

Wheat Sheath Miner (Cerodontha femoralis Meig.). The losses 
caused by this insect were not as great as previously. Control 
measures carried on in one locality seemed to have greatly decreased 
them. 

Stem Maggot of Wheat (.eromyza nigriventris Macq.). This 
insect, in localities where the control of Cerodontha femoralis was 
carried out, was effectively controlled at the same time. The damage 
done in other places was difficult to estimate due to the losses through 
drought. 

The Nose Fly (Gastrophilus haemorrhoidalis Linn.). The nose 
fly has gradually spread over the entire State and causes more and 
more trouble in the using of horses. A solid piece of leather from 
bit ring to bit ring just wide enough to protect the lips is the best 
protection. 

Onion Maggot (Phorbia ceparum Meade). The onion maggot 
was a serious pest of both onions and radishes this year, wherever 
they were grown. 

The Cabbage Maggot (Phorbia brassicae Boche). Cabbages 
grown in the northwestern portion of the State were severely injured 
by this maggot. Other parts of the State were-almost free from 
any loss of this kind. 


THE FLEAS (SIPHONAPTERA) 


Fleas (Siphonaptera). Inquiries for flea control measures were 
received this year. The human flea, Pulex irritans, was the most 
common offender. This also lives on mice, which were in some 
cases the original source of infection. 


THE BEETLES (COLEOPTERA) 


The Larder Beetle (Dermestis lardarius Linn.). The usual 
inquiries regarding this pest of food products were received in this 
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office. This insect is perhaps more plentiful and does more damage 
than is ordinarily realized, and in these days of saving all food 
products, it should be more thoroughly looked into by the house- 
keeper. 

Wireworms (Llateridae). The true wireworms have been held 
responsible for considerable damage to wheat in various places. They 
have caused some losses in potatoes by boring into the tubers, ren- 
dering them unfit for use. 

Dung Beetle (Aphodius inquinatus Hbst.). The swarms of 
these insects in the spring and fall attracted considerable attention 
among farmers, especially those working in the fields where the 
Deetles were flying and feeding on fresh manure. Some farmers were 
rather concerned regarding this insect, fearing it might be a pest 
of some kind. 

June Beetle (Lachnosterna sp.). Beetles of this genus were 
unusually plentiful in eastern Montana the past season. They were 
reported as being so abundant that campers were greatly annoyed 
by their hitting the tent and alighting on the bed. Beetles were 
even found literally piled against the sides of dwellings where they 
had struck and fallen to the ground. No damage was reported as 
having been done by the larvae. 

A Sunflower Pest (Chrysomea exclamationis Fab.). This beetle, 
resembling a Colorado potato beetle, was found in great numbers 
on wild sunflowers and some times on cultivated ones. Where sun- 
flowers are grown for use in the silo, this insect is hable to become 
a serious pest. 

Flea Beetles (Hpitrixv sp.). Flea beetles were reported on all 
garden crops. Potatoes and beets were injured the most, but turnips, 
radishes, and other vegetables were not free from attack. 

Cottonwood Blotch Miner (Odontota sp.). Reports of injury 
caused by this insect came from the western part of the State, though 
in past years it has been generally distributed over all parts of 
Montana. 

Cottonwood Leaf Beetle (Lina scripta Fab.). Reports of injury 
by this insect were not as plentiful as usual, and injury was not 
noticed by State workers. 

Colorado Potato Beetle (Leptinotarsa decemlincata Say). The 
Colorado potato beetle was more plentiful this year than last and, 
owing to the fact that Paris green was so very expensive, many 
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people were at a loss how to get rid of them. In many places potato 
plots were practically ruined before the owner realized it. Arsenite 
of zinc was recommended as a substitute for Paris green, to be used 
pound for pound, and results were very successful. 

False Wireworms (//eodes sp.). False wireworms were reported 
to be injuring wheat in widely separated localities about the State. 
Some fields were found where the injury was doubtless due to false 
wireworms, but some were also found where other agencies caused 
most of the damage attributed to this pest. 

The Saw-Toothed Grain Beetle (Silvanus surinamensis Linn.). 
This insect was found in a carload of dried fruit which was con- 
demned by the State Board of Health. The fruit, consisting of 
prunes, peaches, figs, raisins, and pears, was unfit for use and a com- 
plete loss. The fruit was shipped from California. 

Blister Beetles (Hpicauta maculata Say and EF. Pennsylvanica 
D. G.). These beetles are both friends and enemies, feeding on 
various crops in the adult stage and on grasshopper eggs in the 
larval stage. They were unusually plentiful in the localities heavily 
infested with grasshoppers this season. 

Nuttall’s Blister Beetle (Cantharis nuttalli Say). In a few 
instances alfalfa was reported to have been injured by Nuttall’s 
blister beetle. The damage was not extensive, nor were the reports 
of widespread origin. : 

Lesser Clover Leaf Weevil (Phytonomus nigrirostris Fab.). 
This enemy of clover caused considerable damage in western Mon- 
tana. It feeds on the heads and young leaves of clover, causing a 
loss in the seed crop as well as a lowering of the hay yield. 

Currant Weevil (Pseudanthonomus validius Dietz). This weevil, 
in cooperation with the fruit fly, was responsible for some of the 
currant losses. It is not so readily noticed, however, as it attacks 
the currants before they are beginning to turn, causing them to fall 
to the ground and dry up. 


BEES AND ALLIED FORMS (HYMENOPTERA) 


Wasps (lespidae). A report was sent in to this office of wasps 
causing considerable loss by feeding on ripened or partially ripened 
strawberries, making them unfit for use. While wasps show a 
decided liking for fruit, it is not often that they are the cause of any 


loss. 
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Leai Cutter Bees (.J/egachile sp.). Certain species of trees and 
shrubs, especially ash trees and rose bushes, suffered considerably 
trom the depredations of these insects. In one instance a few rose 
bushes were almost entirely defoliated, only the midrib of the leaves 
being left. 

Willow Saw-Fly (Pteronidia ventralis). Willows used as shade 
trees were reported as being seriously injured by the larvae of the 
willow saw-fly. 

Pear or Cherry Slug (Hriocampoides cerasi Linn.). Cherry 
trees in the western part of the State suffered from the attacks of 
this pest. The somewhat flattened green slugs feed on the leaves 
and completely skeletonize them, giving the trees a brownish appear- 
ance. 

Ants (Formicina). Ants continue to be reported as one great 
source of trouble to the housekeeper. Usually a little concerted 
action and careful use of carbon bisulphide will control them. 


ECONOMIC ENTOMOLOGY AND THE WAR 


The fact of the world’s shortage of food supplies is now well 
known by the American people. It is not as well known that insects 
annually destroy about ten per cent of the agricultural output of 
the nation—an amount sufficient to relieve to a considerable extent 
the pressure at this critical time. The first year of the war brought 
us in Montana face to face with several rather serious insect prob- 
lems. Grasshoppers, mentioned in another part of this report, and 
numerous other insects became prominent during the vear and it 
was apparent early in the season that this office could do a real 
service by aiding the farmers to prevent losses. 

There has also grown up in recent years a very lively interest in 
the control of ground squirrels and naturally this office had much 
to do in directing the campaign against them. In many counties 
the county agricultural agents cooperated with the farn:ers in the 
preparation and distribution of poisoned grain, resulting in the 
destruction of hundreds of thousands and perhaps millions of squir- 
rels. There can be no doubt that this one piece of work alone saved 
a great deal of agricultural produce during the year. 

In view of the importance of pest control work during the period 
of the war, the department took steps to organize to meet the 
demands for assistants. The assistant entomologist, Mr. H. L. Sea- 
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mans, was placed in the field and kept there through the larger part 
of the season. Mr. A. L. Strand, who graduated from the entomology 
course of the college in 1917, was also employed and sent out to 
direct the farmers in pest control. Two senior students, Mr. Corkins 
and Mr. King, were also employed in this work at times. As a 
result, the State was quite well covered and all of the most important 
outbreaks were visited and the farmers in each instance were helped. 
During the year the State entomologist prepared and delivered 
at the annual meeting of the American Association of Economic 
Entomologists, at Pittsburgh, Pa., an address entitled “Economic 
Entomology in the Service of the Nation.” This appeared in the 
Journal of Economic Entomology, Volume 11, pages 16 to 27. 


COOPERATION WITH THE EXTENSION SERVICE 


The extension service of the college does not employ an ento- 
mologist and it has not contributed to the control of insect pests. 
It has been the policy of the State entomologist’s office to cooperate 
heartily with the extension service and to keep in close touch with 
the county agricultural agents and with their State leader. Accord- 
ingly, we have received many telegrams, letters, and telephone 
messages from county agents, asking for advice or calling for assist- 
ants to be sent to their counties to aid the farmers. 


THE GRASSHOPPER OUTBREAK OF 1917 


During the fall of 1916 reports reached this office indicating that 
grasshoppers had been abundant during the summer in the Flathead 
Indian Reservation in the northern part of Missoula County. County 
agents of the surrounding counties were warned and steps were 
taken to do everything possible during the spring to prevent. or 
reduce the damage that might reasonably be expected in 1917. Assist- 
ant State Entomologist H. L. Seamans made a thorough survey of 
the situation in the early spring. 

On the occasion of the first trip, in the middle of April, eggs 
had been found in abundance and on this early date dead grasshop- 
pers of the previous year could be found, as well as evidence of the 
damage that had been done to winter wheat. Eggs were found in 
ditch banks, fence rows, especially around alfalfa and clover fields. 
With many of these eggs were found an abundance of ground beetle 
larvae and adults (Harpalus sp.). The first grasshopper eggs 
hatched, so far as our records show, about May 15th. 
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While the grasshopper troubles in 1917 extended scatteringly 
throughout the State, they centered mainly in an irregular area 
extending through parts of Missoula, Flathead, and Sanders counties. 
Roughly speaking, the region affected extended from near the town 
of Stevensville to Flathead Lake, a distance of about 70 miles. There 
were more or less grasshoppers throughout this region, but in spots 
they were very abundant and in some places practically everything 
green was eaten off. Much more damage would have been done 
but for the control work which was organized by the county agents 
and this office in cooperation. The young grasshoppers hatched 
through a long-drawn-out period and those that hatched first were 
entirely or quite full grown before the last ones appeared. At no 
time in the fore part of the season could we tell just how severe 
the outbreak was to be. As the season advanced and many of the 
insects had acquired wings the grasshoppers spread out from the 
more or less restricted areas where they had hatched and the infesta- 
tion became general. It sometimes happened that after the grass- . 
hoppers had been killed in a locality others moved in, which made 
the conditions somewhat discouraging to the farmers. Along with 
the grasshoppers came a spell of severe dry weather and some crops 
which had been saved from the insects were afterwards severely 
injured by lack of moisture. Grasshoppers were also very abundant 
and some damage was done in the region extending through the 
western part of Gallatin County and the southern part of Broadwater 
County. Control operations were carried out here, also. 

Extracts from a letter written by Sidney T. Rogers of Three 
Forks, whose land lies in Broadwater County, are here presented: 

“About July the grasshoppers were so thick in my wheat field 
you could scarcely see wheat heads and were simply destroying it 
completely. I conferred with our county agent and in response he 
came with Mr. Seamans and they together constructed a “hopper 
machine. I placed my son and daughter in the field on horses 
attached to each end and they caught twenty-eight (28) gunny sacks 
of hoppers, a fair estimate of 50 bushels. 

“T am fully convinced if it had not been for the assistance of 
Prof. Seamans and Mr. Gordon, onr Broadwater County agent, I 
would have lost my entire wheat crop of 231 acres.” 

eg AE Aas 0 any eam 


“T am feeding the ‘hoppers to our chickens and they have laid 
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eges all this fall and to date, and I am fully satisfied they are a good 
ration for fattening, as they eat them up clean.” 


WORK WITH THE COUNTY AGENTS 

In organizing the control work we cooperated mainly with the 
county agricultural agents. These men were familiar with the field 
conditions and with the influential farmers and but for the extension 
crganization we could not have accomplished our work. In the 
course of our experience it developed that the natural and effective 
way to accomplish what we were after was to leave the county 
agents to call all meetings, organize them, and be mainly responsible 
tor their success. Representatives from this office assumed merely 
an advisory responsibility, delivering lectures and making demon- 
strations whenever desired and securing information regarding 
sources of arsenic and other necessary ingredients for the poison 
formula. 


ORGANIZATION OF THE FARMERS 


The procedure in organizing control efforts among the farmers 
was generally to first enter the district and get some information 
regarding existing conditions, the abundance of grasshoppers, the 
amount of damage being done, and other points of importance, 
locally, for use in the work. The county agent then called a meeting 
of the citizens which was addressed by himself and by the entomolo- 
gist. The habits of grasshoppers, conditions of the locality so far 
as we knew them, methods of control, together with a review of the 
experience in other localities, were discussed and the farmers were 
organized and asked to form committees. Quite often the commit- 
tees were made up in part of people from town and in part of farmers 
for it was recognized that the interests of the town were affected as 
well as those of the country. Committees for soliciting and for 
purchasing were appointed and dates for further meetings were 
fixed. In some instances one committee managed the whole cam- 
paign for the community. Dates were appointed when the farmers 
came together and mixed the poisoned bait. In some instances the 
poisoned ingredients were delivered before the meeting and in some 
cases they were brought as the people came to the meeting. The 
committees sold the poison to the farmers, who took it home and 
spread it immediately. : 

One of these “mixing bees” was held on the river bank at Irvine 
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Flats. A few over ninety men were present on this occasion and 
about forty-five farm wagons. The whole community was assembled 

at this point and worked all day preparing the poisoned bran mash 
_ which late in the afternoon was shoveled into the back end of the 
wagons and spread over the valley and foothills. Thirty-five wagons 
were used in spreading this poison . These were lined up by groups 
of five and driven over the country in long, broad swaths. 

In this neighborhood grasshoppers were incredibly abundant 
but on returning a few days later relatively few could be found. 
Such drives as this were organized throughout a territory extending 
over some 200 square miles, and some 10,000 pounds of white arsenic 
were used, as well as many carloads of bran and some carloads of 
lemons and oranges. Tremendous numbers of grasshoppers were 
killed and the damage that was done in spite of the control efforts 
was due largely to grasshoppers which hatched later in the same 
localities or which migrated in from the surrounding foothills and 
uncultivated lands. The spell of dry weather which occurred at 
the same time had the effect of causing the grasshoppers to con- 
centrate on low-lying lands which remained green longer and it was 
quite clear that the grasshoppers moved considerable distances to 
find such green areas. It was soon found that in some cases a single 
poisoning of the field or its borders could not be depended upon to 
protect the crop throughout the season. In some instances, after 
having poisoned earlier in the season, the farmers resorted to the 
use of the grasshopper machines to further protect the crops. It 
was, of course, hoped all the time that rains would come. Ii it had 
been known at the outset that rains would be so long delayed, in 
many instances the farmers would never have made the effort to 
save the crops. In some cases the efforts were successful and in 
some they were not, but I believe that the failure was due very 
largely to the dry weather, which not only itself damaged the crop, 
but caused concentration of the grasshoppers in the crops. 


COOPERATION WITH THE BUREAU OF ENTOMOLOGY 


Early in the grasshopper outbreak we entered a cooperative 
arrangement with and had the assistance of the Bureau of Entomol- 
ogy, U. S. Department of Agriculture. Mr. C. W. Creel, who is in 
charge of the Forest Grove Entomological Station of the Bureau in 
Oregon, came to Montana about June 1st with assistants and 
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remained until August Ist. It was most fortunate that we had this 
aid from the Fedéral government, as there was more work than this 
office could accomplish. We were also benefited by the fact that 
the Federal government supplied certain funds for the treatment of 
public lands. In many instances the farmers were not willing to 
treat their own lands unless the public lands in the vicinity might 
also be treated, thus preventing the entrance of grasshoppers after 
the farms lad once been cleaned up. The assistants with Mr. Creel 
were Mr. Rockwood and Mr. Taylor. | 


KINDS OF GRASSHOPPERS IN THE OUTBREAK 


From the fragments of grasshoppers which were found in April, 
which were the remains of those present the year before, it became 
evident that the species concerned was the well-known lesser migra- 
tory locust, Welanoplus atlanis Riley, or a closely related species, 
and from the nymphs which were found during the early part of 
the season we.had further evidence that the species concerned 
belonged in the atlanis group. When adult grasshoppers, however, 
began to emerge about July 8th, it was learned that they more 
closely resembled the old Rocky Mountain migratory locust which 
fifty years ago wrought extensive damage in the northwestern States. 
As more and more of the insects reached the adult condition it was 
evident that the great mass of them belonged to this form. Accord- 
ingly, large numbers of the specimens were taken for future study. 

We cannot say definitely at this time just what species this 
erasshopper is. However, for present purposes it is enough to say 
that, if it is not the Rocky Mountain migratory locust, it is very 
closely related to it. It is a long-winged form and a good flier. We 
did not witness any extensive migrations of the species, but such 
migrations were reported by the residents. 

It is of much importance to determine as soon as _ possible 
whether or not it is the destructive species of fifty years ago for it 
is desirable to know whether potentially this grasshopper is as 
injurious as that one. Accordingly, an effort will be, made to deter- 
mine more closely the specific identity of this insect. 


NATURAL ENEMIES 


.In our journeyings through the region affected by this grass- 
hopper we watched for the parasites which might be of service in 
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holding the outbreak in check and on July 8th many flesh flies 
(Sarcophaga) were seen and from this day on, periodically, they 
were found in great abundance wherever the grasshoppers occurred. 
Large numbers of dead grasshoppers were found on the ground and 
many examinations revealed that the maggots were in the grasshop- 
pers in great numbers. There is much reason to believe that, if this 
outbreak fails to develop into a seriously extensive one, it will be 
due to these flies which appeared in innumerable numbers, depositing 
young maggots on the adult insects. 
EGGS IN THE FALL 

Assistants were sent to the region in the fall who made thorough 
surveys for evidence of egg-laying, for it was desired to know if we 
were to have a recurrence of the grasshopper outbreak in 1918. 
Through several days of searching no grasshopper eggs whatever 
were found and from this fact it is hoped that there will not be any 
serious trouble next season. 
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NOTES ON INSECT PESTS OF 1918 
THE MITES AND TICKS (ACARINA) 

Red Spider (Tetranychus bimaculatus Harvey).—Red spiders 
were reported from several counties as injuring the foliage of rasp- 
berries and currant bushes. 

Pear-Leaf Blister-Mite (Hriophyes pyri Pagnat).—Fruit growers 
in the Bitter Root district each year report that the blister-mite is 
their biggest problem in insect control. While this mite was present 
in smaller numbers in 1918 than for several years previously, yet con- 
siderable injury was done in orchards that did not receive the lime- 
sulphur spray early in the spring. 


CRICKETS AND GRASSHOPPERS (ORTHOPTERA) 


Black Cricket (Gryllus assimilis Stew.).—During the late sum- 
mer and early fall the common black cricket became so abundant 
in parts of Big Horn County that it attracted considerable attention 
from farmers, who feared the destruction of their crops. In some 
localities the ground was black with crickets. Flax and oats were 
badly injured by their eating into the boll and the kernel. This is 
the first report of serious cricket injury that has come to the State 
entomologist’s office. 

Coulee Cricket (Peranabrus scabracollis Thom.).—This large, 
repulsive-looking insect was again present in injurious numbers near 
Ronan on the Flathead Indian Reservation. Large, migrating armies 
of what was probably the same species were reported along the 
southern boundary of Gallatin County. 

Grasshoppers (./elanoplus sp.).—Grasshopper injury was much 
less severe than in 1917. Great damage was done locally on many 
farms but no outbreaks occurred over large areas. 

Yellow-Winged Grasshopper (Camnula pellucida Scud.).— 


24 MONTANA EXPERIMENT STATION 


This species was unusually abundant in the upper Bitter Root valley 
and in many local outbreaks in other parts of the State. In no 
instance, however, was it reported as migrating. 


THE TRUE BUGS (HEMIPTERA) 

False Chinch Bug (Vysiws ericae Schill).—Farmers have repeat- 
edly mistaken this bug for the chinch bug and its unusual abundance 
during the past season caused considerable alarm. Letters and tel- 
egrams were received, stating that chinch bugs were invading grain 
fields, but in every case the false chinch bug was the cause of the 
scare. No damage to grain crops was found but gardens were very 
badly injured. 

Cabbage Aphis (4phis brassicae L.) —Cabbages, rutapaeee and 
rape in all parts of the State suffered from the attacks of the cab- 
bage aphisy, which was more abundant than for several years. 
Spraying with Black Leaf 40 and soap will control this serious pest 
of garden and field crops. 

Elm Gall Louse (Schizoneura americana Riley).—Elm trees 
in all parts of the State suffered from the attacks of this pest. In the 
Gallatin Valley the returning fall migrants from the service-berry 
swarmed to the elm trees by the millions, indicating that the injury 
will be worse than ever next year. 

Fall-Grain Aphis (JMJacrosiphum sp.)—Many letters were 
received during the fall months concerning an aphid which covered 
the heads of grain at harvest time. This plant louse attracts atten- 
tion each fall but apparently appears too late to injure the crop of 
the present year and does no appreciable damage to fall-seeded grain. 

Sugar-Beet Root-Louse (Pemphigus betae Doane).—This was 
not as abundant as usual, but nevertheless caused considerable dam- 
age in the beet-growing sections of the State. Experiments con- 
ducted in the Yellowstone Valley show that the injury can be very 
greatly reduced by frequent irrigations. 

Green Apple Aphis (4phis pomi De G.).—This aphis was pres- 
ent in considerably less than normal abundance. 

Grain Root Aphis (Forda occidentalis Hort.) was reported from 
many parts of the State as abundant on roots of small grains and 
grasses. No proof of its injuring grain has been established. 


MOTHS AND BUTTERFLIES (LEPIDOPTERA) 
Sugar-Beet Webworm (Lowxostege sticticalis Linn.).—The out- 
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standing entomological feature of the year was an unprecedented 
outbreak of the sugar-beet webworm. During the first three weeks 
in August millions of webworms appeared in the northern and central 
counties of the State. Beets, beans, corn, and garden crops were 
all seriously damaged. Not only were crops injured but houses 
were infested and wells were contaminated by the millions of crawl- 
ing worms. Fortunately, grain crops were not molested. Russian 
thistle and pigweed are favorite food plants of this insect and much 
of the damage done in gardens was due to the presence of weedy 
areas which had attracted the moths for egg-laying and in which 
millions of webworms were hatched out. 

White-Lined Morning Sphinx (Deilephila lineata Fab.)—The 
large green larvae of this beautiful moth were reported as very 
abundant near Columbus. Weeds were mainly fed upon and no 
damage to crops was reported. 

Imported Cabbage Worm (Pontia rapae Linn.).—As usual, the 
cabbage worm was highly destructive throughout the State and 
numerous letters were received from owners of war gardens who 
were anxious to learn the best method of getting rid of this pest. 
Like the potato beetle, this is one of the insects that has to be 
tought every year. 

Cutworms (Woctuidae).—Although no wide-spread outbreak 
of army cutworms occurred, yet cutworms were more abundant 
throughout the State as a whole than for several years. War gardens 
in many communities suffered severe setbacks, corn, peas, and beans 
having to be replanted several times in order to get a stand. In 
several counties, grain crops and alfalfa were badly injured. 

Webbing Clothes Moth (Tineola biselliella Hummel).—Clothes 
moths were unusually abundant during the summer months. In 
some instances, larvae were found in great abundance and doing 
damage in November. 

Mourning Cloak Butterfly (Ewvanessa antiopa L.).—The larvae 
of this butterfly, commonly known as the spiny elm caterpillar, 
have been reported many times as working on elm and willow foliage 
and during the past season have worked on cottonwood foliage as 
well. 

Tortoise-Shell Butterfly (Lu gonia californica Bois).—Residents 
in the western end of the State reported great swarms of these 
butterflies, particularly in Sanders County. Farmers feared that 
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their presence in such large numbers forecast a brood of injurious 
caterpillars but such was not the case. This species is not known 
to be injurious to plants of value. 


Luna Moth (Tropaea luna Linn.)—The County Agent of 
Richland County reported that the larvae of this beautiful moth 
stripped the foliage from the box-elder trees. 


FLIES (DIPTERA) 


Wheat Stem Maggots.—Early in the spring numerous com- 
plaints were received from grain growers in southern and eastern 
Montana, stating that a small, white maggot was destroying both 
winter and spring wheat by boring through the central stem. An 
investigation showed that two species of maggots, hitherto unknown 
in Montana, were doing the damage. 


Onion Maggot (Phorbia ceparum Meade).—Like the cabbage 
maggot, this insect is becoming more abundant and destructive each 
year. 


Cabbage Maggot (Phorbia brassicae Boche).—Each year the 
cabbage maggot becomes more troublesome to gardeners, especially 
in the northern parts of the State. Turnips, rutabagas and radishes 
are also attacked. 


Nose Fly (Gastrophilus haemorrhoidalis Linn.).—The nose fly _ 
has now spread throughout the State and is a constant source of 
irritation to horses during the hot summer months. 


Currant Fruit Fly (Epochra canadensis Loew.).—Owing to the 
total failure of the currant crop in many parts of the State, fewer 
inquiries than usual were received concerning this pest of the cur- 
rant and gooseberry. ; 


Mosquitoes (Culicidae).—Several requests for aid in mosquito 
control campaigns were received but, because of lack of funds and 
the pressure of other work, no help could be given. 


THE BEETLES (COLEOPTERA) 


Pea Weevil (Bruchus pisi Linn.).—It is now definitely estab- 
lished that the pea weevil can breed rapidly in Montana. Weevil- 
infested peas planted by a farmer in the Yellowstone Valley yielded 
a badly infested crop last year and again this year. It is to be 
regretted that this enemy of the seed pea industry has now become 
established within the State. 
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Colorado Potato Beetle (Leptinotarsa decemlineata Say).— 
Potato beetles were more plentiful than for several years. Their 
unusual abundance, coupled with the scarcity of Paris green, caused 
considerable loss in some districts. Calcium arsenate and zinc arsen- 
ite were used with good success in place of Paris green. 


Flea Beetles (/pitris sp.).—Flea beetles were very abundant, 
causing considerable anxiety to owners of war gardens during the 
spring months. In most cases the injury was outgrown before the 
growing season was over. 


Nuttall’s Blister Beetle (Cantharis nuttalli Say)—This brightly 
colored beetle was reported as cutting the blossoms and buds of 
beans. Some damage was also done to alfalfa. 


Wireworms (/lateridae)—Wireworms were more abundant 
than usual, attacking many different kinds of crops. Wireworm 
injury of an uncommon sort was reported from Three Forks where 
sprouting peas were riddled so badly that a very poor stand was 
secured. 


Sunflower Beetle (Chrysomela exclamationis Fab.).—For the 


past two seasons, both wild and cultivated sunflowers have been 
attacked by this beetle. 


BEES AND WASPS (HYMENOPTERA) 


Currant Sawfly (Gymnonychus appendiculatus Hartig).—The 
larvae of this sawfly were reported as defoliating currants and goose- 
berries. 


Leaf-Cutter Bees (J/egachile sp.) —Each year numerous letters 
are received concerning this interesting although destructive bee. 
In the shelter-belt plantings in eastern Montana it is a very serious 
pest, as it nearly defoliates the ash tree, which otherwise is one of 
the most desirable trees that can be planted in the plains area. 


REVIEW OF THE YEAR 1918 


Each year has its outstanding entomological incidents or feat- 
ures. In addition to certain insects which are regularly present 
and destructive, there are those that come unexpectedly, and it is 
often impossible for us to determine in advance what the principal 
interests are to be. The season of 1918, on the whole, was an active 
one, there being many pests that were brought to our attention 
and a few that were widespread and very injurious. 
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GRASSHOPPERS IN 1918 


In view of the extensive damage caused by grasshoppers in 
1917 we were on the alert in the spring of 1918, looking for any 
outbreaks which might occur in any part of the State. Our attention 
was especially directed toward those localities which had suffered 
most heavily in the previous year. As mentioned on page 207 of 
my last report, it was feared the species of grasshopper which had 
appeared in great numbers was none other than the Rocky Mountain 
migratory locust which some fifty years ago had wrought such 
serious and extensive damage over a large part of the United States 
and that we might reasonably expect a repetition of the devastation 
wrought in the earlier years. On the whole, grasshopper damages 
were less severe than in 1917, but there were reports from numerous 
widely separated parts of the State, most of which were looked into 
by representatives from this office. The particular long-winged 
species resembling, if not identical with, the Rocky Mountain migra- 
tory locust which had prevailed in 1917 appeared again in some 
localities but, for the most part, the damage in 1918 was caused by 
miscellaneous resident species which are always present in greater 
or less numbers. Among these were the Yellow-Winged Locust or 
the Warrior Locust (Camnula pellucida Scud.), the Two-Striped 
Locust (Melanoplus bivittatus Say), the Big-Headed Grasshopper 
_(Aulocara elliotti Thomas), and various others. 

The species resembling the Rocky Mountain locust was abund- 
ant and injurious in a region extending through the southern portion 
of Broadwater and the eastern portion of Gallatin counties. In this 
region, which also had been visited by this insect the previous 
season, some thousands of acres of wheat were seriously damaged. 
Some fields were completely eaten off. The farmers were energetic 
in their efforts to control the outbreak and poison bran mash and 
"hopper catching machines were used. This locality was visited by 
Mr. J. R. Parker and myself in September and we found that the 
insects had very largely disappeared without laying eggs. While 
earlier in the year the long-winged grasshopper had prevailed 
throughout this region, at the time of this visit the grasshoppers 
that were present were of other species. 

Parasitic flies (Sarcophaga spp.) were present in great pro- 
fusion and we believe that in this locality, as in western Montana 
in 1917, these parasites were very effective in the prevention of what 
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easily might have become a veritable plague of grasshoppers. As 
may be inferred from the above, little damage from grasshoppers 
occurred this season in the region extending through parts of Flat- 
head, Missoula, and Sanders counties, where in 1917 serious losses 
were occasioned, 


In the upper part of the Bitter Root Valley, in Ravalli County, 
there was an outbreak of considerable importance which when inves- 
tigated was found to be due to the warrior grasshopper mainly, 
though some other species were sparingly represented. Other coun- 
ties where grasshoppers were reported are Rosebud, Madison, Fer- 
gus, Sweetgrass, Meagher, and Cascade. 

The use of poison bran mash was recommended and it was 
much used throughout the State; the catching machine, designed 
to catch the living grasshoppers, also was generally used. 


A circular entitled “Grasshopper Control in Montana” was 
issued early in the present season. This circular (No. 76) discusses 
the subject of grasshopper control, gives the results of our experience 
in the previous year, and contains seventeen new illustrations. 


CUTWORMS IN 1918 


The office received many complaints of cutworm troubles, com- 
ing mainly in May and June. It was on the whole one of the worst 
cutworm years we have had. Specimens sent in were in many 
instances reared to the adult or moth condition and were found to 
belong mainly to the species Ewxoa ochrogaster Guen. The species 
was present and quite injurious for upwards of two months, and in 
this respect differed strikingly from Chorizagrotis awxiliaris Grote, 
the army cutworm which, when it comes, appears in excessive num- 
bers in May and then suddenly disappears. This species, known as 
the red-backed cutworm, has never been known to become exceed- 
ingly abundant in Montana and take on the army habit. A peculiar- 
ity is that it keeps under the ground more than the other species 
and is more apt to cut plants off beneath the surface. 

This insect was particularly troublesome in gardens, where 
practically all kinds of cultivated plants were eaten. Many gardens 
were injured for the season by cutworms destroying the stands 
of such crops as carrots, spinach, beets, and radishes, which were 
sown in the drill row, and cabbages, cucumbers, and others planted 
or set in hills. The attacks were by no means confined to gardens, 
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however, for many fields of spring wheat and fall wheat, as well 
as of other grains, were damaged. 

This is one of the species about which we need more information 
‘and research is now being conducted under the Adams fund. 


THE COLORADO POTATO BEETLE 


In view of the urgent feeling of necessity for producing as much 
food material as possible this season, the unusual abundance of 
the common potato beetle was especially noticeable. Early in the 
season before the new plants had broken through the ground the 
adult beetles, which had passd the winter in hibernation in the 
soil, were much in evidence and when the young plants appeared 
they were set upon at once. Many people in the State resorted to 
hand picking and in view of the desirability of prompt action and 
the scarcity of insecticides it was probably the best thing that could 
be done on small patches. Large fields are not generally attacked 
by enough of the adults in the early spring to do serious harm to 
the plants. This is explained by the fact that the beetles congregate 
from the surrounding territory and the larger the field the larger the 
number of plants for them to spread out upon. When the larvae 
or slugs appeared later in the season it became evident that we 
were confronted by an unusual abundance of these insects. Steps 
had already been taken to aid the farmers in-having available a 
supply of poison and attention was called to the fact through the 
press that arsenite of zinc, which was cheaper and entirely satis- 
factory, was available in place of Paris green and arsenate of lead, 
both of which contain chemicals of much importance in the war 
industries. 

A LITTLE KNOWN STEM MAGGOT OF WHEAT 


One of the most interesting features of the season’s work was 
the occurrence in May of a maggot in the stems of young winter 
wheat plants at a number of widely separated points in Montana. 
Specimens were sent in with inquiries and maggots were reared 
in the insectary with the result that a very unusual fly was secured. 
The specimens were examined by Dr. J. M. Aldrich, a specialist in 
the Diptera, who found them to be Hylemyia cerealis (Gillette), an 
insect which Professor Gillette reared from wheat in Colorado and 
about which he wrote very briefly in Bulletin 94 of the Colorado 
Experiment Station, December, 1904, pp. 14, 15. 
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It is too early to state how serious this pest may become but 
it is certainly serious, and rather extensive damage was done this 
year. Further studies on this insect are to be made next year if it 
is present. 

THE SUGAR-BEET WEBWORM 


An outbreak of small striped caterpillars appeared about the 
10th of August throughout the major part of the State east of the 
continental divide. Letters and telegrams came in rapidly from 
farmers and county agents. While no great amount of damage, 
excepting in gardens, was finally done, the fact that the caterpillars 
were generally scattered throughout grain fields, where they were 
feeding on weeds, caused much uneasiness among the farmers who 
feared that when the weeds were gone the grain would be attacked. 
The insects continued in abundance for about ten days. The species 
concerned was found to be one which has been known as the sugar- 
beet webworm (Lowostege sticticalis L.). This insect is a very 
general feeder. During this season it was reported on corn, cab- 
bage, beets, alfalfa, gooseberry, and currant bushes, among cultivated 
plants, but weeds were particularly mentioned and the Russian 
thistle standing in grain crops was often spoken of. In view of the 
shortage of hay and other feeds for stock in some parts of the State 
some farmers were planning to cut Russian thistle as feed but were 
prevented by the insects which ate down this weed completely. Pig- 
weed (Chenopodium), is a favorite also, and spinach, onions, celery, 
and tomatoes have been mentioned by other writers as being food 
plants. 


These caterpillars were present in incredible numbers. They 
moved about to some extent and devoured the vegetation as they 
advanced. It was reported repeatedly that they were “eating every- 
thing green.” It was also reported to us that they had stopped 
railway trains, which is entirely possible and would be due to the 
crushing of their bodies on the rails, thereby making such a slippery 
track that the locomotives could not pull the trains. Circular 42 
of this station (June, 1914), entitled “The Sugar-beet Webworm” 
by J. R. Parker was sent out very generally and the remedies pro- 
posed were effective. 


It is not necessarily true that this insect will return next season. 
Parasites are very effective in its control and judging by past 


Co 
bo 
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experience in Montana it is not expected that the webworm will 
be more than usually abundant in 1919. 


THE FALSE CHINCH BUG 

Again and again we have had reports of the supposed occurrence 
of the chinch bug (Blissws lewcopterus Say) in various parts of 
Montana but in nearly every case the insect concerned has been 
the false chinch bug (Mysiws ericae Schill). This very common 
insect, a drawing of which appears on the cover page of this report, 
in size and habits resembles somewhat the very destructive true 
chinch bug which we believe does not occur in Montana except 
scatteringly in a few counties in north central Montana where it 
has been present several years to our knowledge but without being 
very injurious. 

The false chinch bug was injurious mainly to garden plants 
which were attacked by great numbers of the insects clustering on 
the terminal growth and sucking out the juices. Some measure of 
alarm was felt by farmers as it was feared that extensive damage 
to grain and corn might result from the excessive numbers of the 
talse chinch bug. No damage was done to field crops, however, so 
iar as we can judge from the reports that reached us. 


According to Milliken, (“Nysius ericae, The False Chinch Bug,” 
in Journal of Agricultural Research, Vol. XIII, No. 11, p. 571, 1918) 
there are in Kansas six or seven generations of this insect per year. 
This writer found that about a month is required to complete one 
life cycle at a temperature of 79.78 degrees Fahrenheit. We cannot 
state definitely how many generations there are in Montana but it 
is clear there are several. These insects multiply with rapidity and 
it is not surprising that such great numbers appear. We have often 
found them congregated in large numbers on and under weeds 
during hot days. The carpet weed, or purslane, is a favorite food 
and shelter and often touching such a weed with the foot will cause 
hundreds of these small insects to scurry away in all direc- 
tions. Mr. J. R. Parker, while traveling in Flathead County on 
August 5, 1910, found various plants, including potatoes, carrots, 
raspberry bushes, turnips, and strawberry plants being damaged by 
great numbers of these insects which clustered on the growing ter- 
minals, causing them to wilt. Potatoes were particularly in danger 
as the adults had settled upon them in great numbers. Beets are 
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known to be a favorite food plant and in view of its great power 
of multiplying it would not be surprising if the false chinch bug 
were to become a serious pest of the sugar beet in Montana. 


The control methods are much the same as for the true chinch 
bug, and were brought to the attention of those who inquired. 


ALFALFA WEEVIL QUARANTINE 


An effort was made last December (1917) by growers of salt 
grass hay in Utah to induce us to suspend or modify our quarantine 
of hays in force because of the alfalfa weevil, and allow salt grass 
hay to be shipped in for use as packing in place of excelsior. It 
became evident in the course of the correspondence that we did not 
possess sufficient information to deal intelligently with the situation 
and that what we needed was first-hand facts. Accordingly a con- 
ference of representatives from the various interested western States 
was called by Governor Bamberger of Utah. Representatives were 
present from Colorado, Idaho, California, and Montana. We met 
at Salt Lake on June 20th and 21st and were welcomed by Governor 
Bamberger in the Senate Chamber of the Utah State Capitol, fol- 
lowing which a chairman and secretary were elected. In the after- 
noon of the first day we were taken on a tour of inspection into the 
territory where salt grass is grown and the method of handling it 
was explained. It had been represented to us previously that no 
alfalfa was grown in the flats where this salt grass abounds, but in 
the course of the afternoon’s trip it was found that on the drier 
spots alfalfa was being grown and this in close proximity to where 
salt grass was cut and stacked. Alfalfa weevils were here in abun- 
dance in and near the alfalfa fields. It was very evident that the 
weevils could easily make their way to the neighborhood of. the 
stacks where, as the salt grass is baled like ordinary hay, the weevils 
could easily be included in the bales. The delegates agreed, there-. 
fore, that it was not safe to allow the importation of this material 
and it appearaed for a time that nothing could be done to relieve the 
situation for Utah. It is quite possible that much of the salt grass 
hay is cut in localities remote from where alfalfa is grown, and 
conceivably from such localities the hay could be packed with safety 
to our interests, but there was no way to distinguish in a regulation 
between safe and dangerous localities. 


During the discussion at the Senate Chamber the next day it 
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was learned from Mr. Reeves of the Bureau of Entomology that 
the alfalfa weevil becomes inactive when the temperature falls below 
60 degrees F. A considerable amount of research along this line 
had been done by the Bureau. This served as a suggestion to the 
conference that the salt grass might be raked, stacked, baled, and 
shipped with safety between October 1st and April 1st, provided 
this was done only on days when the temperature fell below 60 
degrees. After extended deliberations the following resolution was 
passed: 


Resolved, That the material known locally in Utah as ‘‘Salt Grass Pack- 
ing’’ be admitted into the states now maintaining a quarantine against alfalfa, 
straw, and other hay from Utah because of the presence of the alfalfa weevil, 
provided that such material be cut only between the dates of October 1 and 
April 1, and that the raking, shocking, stacking, baling and shipping of this 
material, as a commercial product, be allowed only after the maximum daily 
temperature of the season has fallen below 60 degrees F. 


Provided, further, that a certificate from the Crop Pest Inspector of 
the State of Utah, showing that these requirements have been met, accompany 
each shipment. 


Provided, further, that no salt grass packing shall be held over in the 
field from one season to another. 


Be it further resolved, That the use of such salt grass hay as a packing 
material in shipments of fruits, crockery, and other materials be permitted, 
provided it has been cut and removed from the field between October 1 and 
April 1, as above specified, and stored in warehouses remote from alfalfa fields, 
alfalfa hay, or other suspected materials. 


Upon returning to Montana Mr. A. L. Strausz, State horticultur- 
ist, and the writer recommended that our quarantine be modified to 
agree with the resolution and to cover new territory known to be 
infested with the weevils and also to cover a change in the require- 
ments regarding emigrants’ movables, as recommended by the con- 
ference. The quarantine as now in force, therefore, reads as follows: 


QUARANTINE NO. 4 


WHEREAS, It has become known to me that an injurious insect, popularly 
called the alfalfa weevil, and scientifically known as ‘‘Phytonomus posticus,’’ 
exists and is dangerously injurious to alfalfa in the State of Utah, and in certain 
counties in the State of Idaho, to-wit: Bingham, Cassia, Bear Lake, Oneida, 
Bannock, Franklin, Power and Payette; and in certain counties in the State 
of Wyoming, to-wit: Unida and Lincoln; and in a certain county in the State 
of Colorado, to-wit: Delta: 
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NOW, THEREFORE, I, 8. V. Stewart, Governor of the State of Montana, 
under and by virtue of the authority conferred upon me by Chapter 61 of the 
Session Laws of the Thirteenth Legislative Assembly, do hereby declare and 
proclaim a quarantine against the said State of Utah, and said counties of 
Bingham, Cassia, Bear Lake, Oneida, Bannock, Franklin, Power and Payette 
in the State of Idaho; and the counties of Unida and Lincoln in the State of 
Wyoming; and the county of Delta in the State of Colorado, and forbid the 
importation into Montana of the following agricultural products and other 
articles, excepting under conditions and regulations as specified: 


1. Alfalfa hay and other hays of all kinds and cereal straws, excepting the 
material known locally in Utah as salt grass packing hay, which shall 
be admitted into Montana provided that such material be eut only 
between the dates of October 1 and April 1, and that the raking, shock- 
ing, stacking, baling or shipping of this material as a commer cial product 
be allowed only after the maximum daily temperature of the season has 
fallen below sixty degrees Fahrenheit. 


Provided further that a certificate be required from the Crop Pest 
Inspector of the State of Utah showing that these requirements have 
been met, which certificate shall accompany each shipment. Provided 
further that no salt grass packing hay shall be held over in the field 
from one season to another. The use of salt grass hay as a packing 
material in shipments of fruit, crockery and other materials is permitted, 
provided said salt grass has been cut and removed from the field between 
Oetober 1 and April 1 as above specified and stored in warehouses 
removed from alfalfa fields, alfalfa hay or other suspected materials. 


bo 


Fresh fruits and vegetables, exclusive of potatoes, excepting under the 
following regulations: 


a. Shipments for Montana to be made only from points designated by 
the recognized State Pest Inspection Officers of the State shipping 
into Montana, said officers to notify the State Horticulturist of the 
State of Montana by registered mail or ‘by telegraph of the designa- 
tion of all shipping points in the aforesaid State of Utah, or counties 
of Bingham, Cassia, Bear Lake, Oneida, Bannock, Franklin, Power 
and Payette in Idaho; or counties of Unida and Lincoln in Wyoming; 
and the county of Delta in ‘Colorado; said notification to be sent and 
its receipt to be acknowledged before any shipments are made to the 
State of Montana from said designated points. 


b. Shipments to be repacked from orchard or field boxes into new, clean 
boxes or other fresh containers. 


ce. All wagons or other conveyances used in hauling to the place where 
repacking is conducted to be kept free from alfalfa hay or other hays, 
straw, and all other means of contamination. 


d. All packing houses to be at all times free of alfalfa hay, other hays, 
straw, and other means of contamination. 


e. Each lot shipment shall bear an official certificate of the State from 
which the shipment originates stating that it has been inspected and 
passed in compliance with these regulations and stating where it was 
repacked and inspected. 


3. Potatoes unless accompanied by an official certificate signed by the 
recognized State Pest Inspection Officer of the State from which such 
shipments of potatoes originate, setting forth that the potatoes have 
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been passed over a screen, placed in fresh, clean sacks and packed in 
cars that are free of alfalfa hay or other means of contamniaton. 


All nursery stock, unless accompanied by special certificate setting 
forth that such nursery stock has been fumigated for the alfalfa weevil 
in an airtight enclosure subsequent to being boxed, baled or packed for 
shipment, with cyanide of potassium or cyanide of sodium at the rate 
of one ounce to each one hundred cubic feet of enclosed space. 


That no shipment of household or emigrants’ movables originating 
in any State or county designated as infested with the alfalfa weevil 
shall be brought into the State of Montana by any common carrier, per- 
son or persons, unless such shipments be accompanied by a copy of a 
sworn statement made in duplicate by the owner or shipper after the 
following forms on blanks which will be furnished to applicants by the 
State Horticulturist of Montana. Copy No. 1 to be mailed to the State 
Horticulturist, Missoula, Montana, and Copy No. 2 to be delivered to 
the common carrier agent, with a special certificate appended, to attach 
to waybill. 


I hereby solemnly swear that I was present during the preparation 
for shipment of the household or emigrants’ goods which this affi- 
davit accompanies; that the goods were delivered to the 


(Railroad) (Station) 


RE 5 2 R Oe Rh aNMPNOD nc eB AIS Salley Pu IE ae constituting (less than) a carload 


(If carload, write initials and car No. here) 


to be “shipped. £0. sccc..52 eet s2 Acca Sa ge chs eens ee 


2 a a Se IR ee SAE ese] paca oe 4 Nee aS ea eh oe ER ae a nc ncn ne Secon 
(Destination) (Give initials of other lines) 


that no nursery stock, vegetables or fruit is included in the shipment 
and that no hay or straw (except as provided for under Part No. 1 
of this Quarantine) is included for packing material, or any other 
purpose, except as food necessary for the livestock in transit to the 
Montana State line; that the shipment is made up of the following: 
Household goods, farm implements, tools, harness, farm wagons, auto- 
mobiles, stands of bees, livestock (draw a line through items not 


AmCha@e dh) iy seve sake ee eee eee 3 ee . = 12t: al AES ae 
pecify 
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ET Cl Mere eee eR pe ON eae See acec ne naeataceonseé-eaenc~- ene -cecannnwnsszaecnewer== 
(Specify any items not included in previous classification) 

ease es (Shingertormondienin | unten Lee 

Subseribed and sworn to before ME........-.-...-----:::1--:1:cceeeeeeceeeeeneeeeee ee teeeenenees 

a Notary Public in and for the State of.......--.------------------------- eset 

"CE DUES ea Re a Ds ee er pee Ae Taa Seth Gres eae ates on rea secepsccceeneee ae day of 


Mey COMMISSION CXPITES......-..-.-----c-c-cec--eceee ee eeeeeceeteeenener eee Salt eesares 
The special certificate from the owner or shipper to be appended to 
Copy No. 2 of the sworn statement shall be after the following form: 


I hereby agree to observe explicitly the requirements of the Mon- 
tana Quarantine Order with regard to hay or straw (included as stock 
feed for use before reaching the Montana State line); household and 
emigrants’ goods and other materials, and hereby certify that I have 
mailed this day one copy of the foregoing affidavit to the State 
Horticulturist, Missoula, Miontana. 


(Signature) 


6. All railway shipments of livestock unless shipped in cars that are free 
of alfalfa hay, all other hays and cereal straws, throughout all that por- 
tion of the journey that is within the State of Utah, and counties of 
Bingham, Cassia, Bear Lake, Oneida, Bannock, Franklin, Power and 
Payette in Idaho; and counties of Unida and Lincoln in Wyoming; and 
the county of Delta in Colorado. 


All Horticultural Inspectors of the State of Montana are hereby instructed 
and required to refuse admission into the State of Montana of all such articles 
as are herein designated from the said State of Utah; and counties of Bingham, 
“Cassia, Bear Lake, Oneida, Bannock, Franklin, Power and Payette in Idaho; 
and counties of Unida and Lincoln in Wyoming; and the county of Delta in 
Colorado, except under the.conditions herein enumerated. If any such articles 
as are hereinbefore listed be shipped into the State of Montana in violation 02 
this Quarantine they must be at once destroyed or returned to the shipper at 
his expense. 
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This Quarantine shall not be construed to interfere with shipments of 
products to the Yellowstone National Park over the Oregon Short Line Railroad, 
and to Idaho points via Montana over the Gilmore and Pittsburg Railroad. 


This Quarantine shall take effect and be in force on and after the fifteenth 
day of July, A. D. 1918. 


It is specifically understood and intended that this Quarantine Proclamation — 
shall revoke all previous Proclamations on this subject by me made. 


IN WITNESS WHEREOF I have hereunto set my hand and caused 
the Great Seal of the State to be affixed. DONE at the 
(Seal) City of Helena, the Capital, this the sixth day of July, in 

the year of our Lord one thousand nine hundred eighteen. 

S. V. STEWART. 
By the Governor: 
Cc. T. STEWART, 
Secretary of State. 


WHITE PINE BLISTER RUST QUARANTINE 


An exceedingly destructive disease of pine is prevalent in some 
parts of the East which, if introduced into Montana, would almost 
certainly do great damage to our forests of pine. This disease has 
not yet reached Montana. It is hoped that by prohibiting the 
importation of pines and of currants and gooseberries, which are 
alternate hosts of the disease, white pine blister rust may be delayed 
or even entirely prevented from gaining admittance into Montana. 
The quarantine follows: 


QUARANTINE PROCLAMATION 


Whereas, The fact has been determined that a dangerously injurious disease 
known as the White Pine Blister Rust (Peridermium strobi Kleb.) exists and 
is prevalent in portions of the eastern part of the United States as far west 
as and including Minnesota; and 


Whereas, There is danger of the introduction of this disease into the great 
white pine forests of the State of Montana through shipments of five-leaved 
pines and currants and gooseberry plants: 


NOW, THEREFORE, I, S. V. Stewart, Governor of the State of Montana, 
under and by virtue of the authority conferred upon me by Chapter 61 of the 
Session Laws of the Thirteenth Legislative Assembly, do hereby declare and 
proclaim that a quarantine be and hereby is established against the importation 
into the State of Montana of white pine (Pinus strobus), stone pine (P. cembra), 
limber pine (P. flexilis) and any other five-leaved pines, and currants and 
gooseberry plants (Ribes and Grossularia) from any part of the United States 
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east of and including the States of Minnesota, Iowa, Missouri, Arkansas and 
Louisiana, 


All quarantine guardians and deputy State horticultural inspectors are 
hereby instructed and required to refuse admission into Montana of any ship- 
ments of any of the five-leaved pines above mentioned, and currants and goose- 
berry plants. It shall be the duty of the deputy horticultural inspectors, or 
other quarantine guardians, to deport immediately such shipments or destroy 
them by burning. All expenses incurred in deporting or destroying such ship- 
ments shall be paid by the consignor, 


Any person who sells or offers for sale within the State of Montana pine 
seedlings, currants and gooseberry plants from the above quarantined area in 
violation of this quarantine order shall be liable to prosecution under the State 
laws of Montana. 


It is specifically understood and intended that this quarantine proclamation 
shall revoke all previous proclamations on this subject by me made. 


IN WITNESS WHEREOF, I have hereunto set my hand and caused 
the Great Seal of the State to be affixed. 


DONE at the City of Helena, the Capital, this the thira 


(Seal) day of July, in the year of our Lord one thousand nine 
hundred seventeen. 


(Signed) 8. V. STEWART. 
By the Governor: 
C. T. Stewart, 
Secretary of State. 


BARBERRY QUARANTINE 


For many years it has been known that the common barberry 
bush serves as an alternate host for stem rust of wheat, probably 
the most destructive of all plant diseases. A law passed in Denmark 
in 1903, prohibiting the growing of barberry bushes, has had such 
remarkable results in controlling rust in the grain fields of that 
country that plant pathologists in the United States have been 
making extensive studies to determine whether similar legislation 
would not solve the wheat rust problem in the Great Plains section 
of this country. As a result of their findings there was launched 
early in 1918 a campaign for barberry eradication in our great 
wheat-growing States. As a preliminary to this campaign of eradi- 
cation, a quarantine prohibiting the importation of barberry bushes 
into Montana was issued, which reads as follows: 


40) MONTANA EXPERIMENT STATION 


QUARANTINE PROCLAMATION 
WHEREAS, the fact has been determined that a dangerously injurious 
plant disease known as Wheat Rust is disseminated and carried by means of 
Barberry bushes (Berberis vulgaris), both of the green and purple form; and 


WHEREAS, there is danger of the introduction of this disease into the great 
wheat fields of Montana through shipments of said Barberry bushes and a further 
dissemination of said wheat rust through the agency of Barberry bushes; 


NOW, THEREFORE, I, S. V. Stewart, Governor of the State of Montana, 
under and by virtue of the authority conferred upon me by Chapter 61 of the 
Session Laws of the Thirteenth Legislative Assembly, do hereby declare and 
proclaim that a quarantine be and hereby is established against the importation 
into the State of Montana of Barberry bushes (Berberis vulgaris) and plants 
from any point without the said State of Montana. 


All quarantine guardians and deputy State horticultural inspectors are 
hereby instructed and required to refuse admission into Montana of any ship- 
ments of Barberry bushes (Berberis vulgaris) or plants. It shall be the duty of 
the deputy horticultural inspectors, or other quarantine guardians, to deport 
immediately such shipments or destroy them by burning. All expenses incurred 
in deporting or destroying such shipments shall be paid by the consignor. 


Any person who sells or offers for sale, in the State of ‘Montana, Barberry 
bushes (Berberis vulgaris) or plants contrary to this quarantine order shall be 
liable to prosecution under the laws of the State of Montana. 


IN WITNESS WHEREOF;, I have hereunto set my hand and 
caused the Great Seal of the State to be affixed. 


DONE at the City of Helena, the Capital, this the twenty- 
fourth day of April, in the year of our Lord one thousand 
nine hundred eighteen. 

(Signed): S. V. STEWART. 
By the Governor: 
C. T. STEWART, 
Secretary of State. 


UNIFORM CONTROL METHODS FOR COUNTY AGENTS 


To meet the conditions in the counties, to give thorough and 
up-to-date information in regard to insect pests, as well as to bring 
about uniformity in instructions given out by the various county 
agents, this office during the past year has entered upon a project 
for furnishing to all county agents mimeographed sheets of instruc- 
tions concerning our more important pests. These have been fur- 
nished to all of the county agents’ offices, bound in a good loose-leaf 
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binder. The book is given the title of “Standard Control Methods, 
Insect Pests of Montana.” Following are the introductory para- 
graphs of the book: 


STANDARD CONTROL METHODS FOR THE MORE IMPORTANT 
INSECT PESTS OF MONTANA 

The purpose of this loose-leaf notebook is to facilitate the work 
of the county agents in the State of Montana and to bring about a 
reasonable degree of uniformity in the recommendations for the 
control of insect pests made in the several counties. It would be 
too much to expect the county agents to be especially informed in 
all the branches of technical agriculture and this is particularly true 
with such subjects as entomology, plant pathology, veterinary 
science, etc. This book contains the experience of the entomologists 
of the Department of Entomology, accumulated through a consider- 
able number of years, and the information contained is in harmony 
with the most recent publications. It is our purpose to revise it 
from time to time, sending out new sheets and recalling old ones, 
as progress in entomology is made and the changes become desirable. 


It is intended that this book shall contain the State standard 
methods and a greater degree of uniformity is therefore expected 
in the recommendations which we make and a greater degree of 
accuracy, also, in the information which we give to farmers regard- 
ing the habits of such insects. The need of greater uniformity will 
be apparent when it is realized that in the past county agents, who 
have been trained in widely separated states, have been called upon 
to make recommendations for the control of insects with which they 
are not very familiar and species which in many instances have 
been recently the subject of research in one state or another. | 


The various sheets are grouped by subjects and the various 
subjects are separated by tab-labeled sheets which will facilitate 
the filing of new sheets and the every-day use of the book. The 
headings of the book are as follows: 


Insects of Grain and Corn 

Insects of Field and Root Crops 
Insects of Grasses and Forage Crops. 
Insects of Garden Crops 

Insects of Small Fruits 
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Insects of Tree Fruits 

Insects of Shade Trees and Ornamentals 
Parasites on Domestic Animals 

Insects Affecting the Health of Man and Animals 
Household Insects 

Insects in Stored Seeds and Foods. 


HOW COUNTY AGENTS SHOULD HANDLE INSECT PROBLEMS 


If the insect is recognized beyond a doubt, recommend the 
standard method of control which has been worked out for Montana 
conditions and is given in this book. 

If the insect is not readily recognized, secure specimens and 
send them to the Department of Entomology at the Agricultural 
College. We will immediately determine them and advise control 
methods. Specimens to be sent through the mail should be enclosed 
in a tin box, together with a quantity of their food plant. In most 
cases no dirt should be put into the box, nor it is necessary to punch 
holes in the box. Never send insects in letters. 

In case any insect becomes unusually abundant or is doing 
wide-spread injury, notify the Department of Entomology at once. 
In most cases we will be able to send a man to demonstrate control 
methods and to aid in organizing a control campaign. 


ORGANIZATION 


Mr. H. L. Seamans, who has held the position of assistant 
State entomologist, resigned to take a position as field assistant in 
the Bureau of Entomology on May 30th, 1917, and Mr. A. L. Strand, 
a graduate in entomology from Montana State College, became 
assistant on June Ist, 1917. 

Mr. Strand went into military service in June, 1918, but his 
position is held for him. This position has been unoccupied since 
his departure. Becausé of the pressure on our fund, arrangements 
were made with the Bureau of Entomology and Mr. Strand tem- 
porarily vacated his position as assistant State entomologist in 1918 
and accepted an appointment as field assistant with headquarters at 
Bozeman. In this position he continued to do work that was very 
similar to what he had done as assistant State entomologist. This 
arrangement continued until Mr. Strand went into the military 
service, 

Upon the departure of both Mr. Seamans and Mr. Strand, to 
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enable us to meet a difficult situation, Mr. J. R. Parker, assistant 
entomologist in the Experiment Station, usually occupied with 
research work, was temporarily removed from his regular duties 
and placed in charge of the State work for the control of insects and 
also of rodents. This arrangement was continued during the critical 
period when insect pests were most injurious. 


COOPERATION WITH BUREAU OF ENTOMOLOGY, UNITED STATES 
DEPARTMENT OF AGRICULTURE 


By act of Congress, under provision of the Food Production 
Act to stimulate agricultural production, the Bureau of Entomology 
secured funds which enabled it to place in the field a number of 
extension entomologists. This work was carried on in cooperation 
with the agricultural colleges and experiment stations and under 
definite project agreements. Montana was fortunate in securing the 
services of two representatives of the Bureau to demonstrate the 
control of insects affecting cereal and forage crops. These men 
were placed under the direction of the State Entomologist and 
were of great assistance in the campaign against the wheat stem 
maggot and in demonstrating grasshopper control. A representative 
of the Bureau of Entomology also spent several months in Montana 
demonstrating the most approved methods of beekeeping. 

This cooperation with the Bureau of Entomology was a very 
satisfactory one for Montana, as we were enabled to do much more 
than our limited funds would otherwise have allowed. In Montana 
at least there can be no doubt that the purpose of the Food Produc- 
tion Act was accomplished in that thousands of dollars’ worth of 
agricultural products were saved from destruction by insect pests. 


NEEDS AND PLANS FOR THE COMING TWO YEARS 


No important changes or enlargements in the scope of the work 
of the State entomologist’s office are contemplated for the coming 
two years. Our work under this fund is marked out for us by the 
developments of each season. No year passes without some one 
or several pests becoming destructive and it is necessary to have 
an assistant in the field and to pay his traveling expenses. It is 
also necessary to conduct minor investigations at the laboratory in 
Bozeman and to verify and supplement these studies by observations 
in the fields where the insects are, wherever in the State this may be. 

The sum of money which this office uses is surprisingly small 
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compared with the amount of saving to the agricultural interests of 
the State that is effected. During the past two years we have had 
several very important pest outbreaks. In 1917 there was the most 
extensive and destructive grasshopper outbreak that has been known 
in the State for upwards of twenty-five years. We had serious cut- 
worm troubles in both 1917 and 1918 and in 1918 we had webworms 
by the millions in many counties. In 1918 we had very extensive 
troubles from the false chinch bug. In both of these years we have 
had many pests of lesser importance here and there throughout the 
State. The value of the crops saved by the activities of the State 
entomologist’s office during these outbreaks was many times greater 
than the total appropriations received. 

Our expenses, per year, for the coming biennium are estimated 
to be as follows: 


Salary. of ‘asssistant <i ie: Sire rae $1,500 
Travelmemexpenses! v.53 eet Se REA 800 
|B 27 0) Mime, ee naPmueer ie Taare TR Mat sane sac Ee 7 500 
Supplies and laboratory expenses............ 700 


UNIVERSITY OF MONTANA 


AGRICULTURAL EXPERIMENT STATION 


BOZEMAN, MONTANA 


BULLETIN NO. 133 DECEMBER, 1919 


Seventeenth Annual Report of the 
State Entomologist 
of Montana 


The Alfalfa Weevil, a serious pest of alfalfa, which has spread northward 
from Utah until it has now appeared on the Montana boundary in Idaho. 


BY 
Re An GOOLE 


Seventeenth Annual Report of the State 
Entomologist of Montana 


INSECT PESTS OF 1919. 
THE MITES AND TICKS (ACARINA). 

Red Spider (Tetranychus bimaculatus Harvey). There: was 
the usual number of reports of injury from this pest to raspberry 
and currant bushes. Beans in eastern Montana suffered somewhat 
from red spider attack. 

Pear-Leaf Blister Mite (Hriophyes pyri Pagnat). In general 
the fruit crop of the Bitter Root Valley suffered less injury from 
this pest during the past year than for several years previously. 


GRICKETS AND GRASSHOPPERS (ORTHOPTERA). 


Black Cricket (Gryllus assimilis Stew.). This common black 
cricket was again present in Big Horn county. It was also reported 
injurious in Rosebud and Yellowstone counties where it was com- 
bated with poisoned bran mash the same as used for grasshoppers. 
The best results were obtained when the arsenical content was 
increased somewhat over the standard amount. 

Warrior or Yellow-Winged Grasshopper (Camnula pellucida 
Scudd.). In ten counties of the state this grasshopper occurred in 
enormous numbers and during the latter part of the summer the 
State Entomologist’s forces gave their entire time to aiding farmers 
to save their grain fields from this insect. Lack of sufficient money 
for traveling prevented a greater service to the state. 

Big-Headed Grasshopper (4ulocara elliotti Thom.). In recent 
years the big-headed grasshopper has not caused much difficulty, 
but during 1919 it was encountered in great numbers in Gallatin, 
Beaverhead, and Madison counties, where it was doing damage to 
grasses. 
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THE TRUE BUGS, PLANT LICH, ETC. (HEMIPTERA). 

Box Elder Bug (Leptocoris trivittatus Say.). This insect ordin- 
arily confines itself to the box elder but was reported to have 
injured fruit in the vicinity of Joliet. 

Cottony Maple Leaf-Scale (Pulvinaria , acericola Walsh & 
Riley). This louse has been known to be present on shade trees 
in the cities of Missoula and Kalispell for some years but during the 
present season there was a great increase and injury was reported. 

Bedbugs (Cimew lectwlarius Linn.). More than the normal 
number of requests for advice on “how to rid the house of bugs,” 
came to us this season. The cyanide fumigation method, although 
it necessitates some danger and expense, is recommended and ex- 
cellent results have been obtained. 

Chinch Bug (Blissus lencopterus Say.). The country south of 
Glasgow where chinch bugs were abundant in 1911 was examined 
thoroughly again this season but no evidence of a reoccurrence of 
the pest could be found. 

Cabbage Louse (.4phis brassicae Linn.). The cabbage louse 
was observed to be much more abundant than for some time past. 
Inquiries were numerous as to how this insect could be destroyed. 

False Chinch Bug (Wysiws ericae Schill). On account of being 
mistaken for the real chinch bug (Blissws lencopterus Say.) this 
insect causes alarm wherever found. Although it is a bad pest in 
gardens, in no way does it approach its eastern relative in the amount 
of destruction which it can cause. 

Oyster Shell Bark Louse (Lepidosaphes ulmi Linn.). The 
oyster shell scale was present in less than normal numbers in the 
Bitter Root Valley in 1919. 

.  Sugar-Beet Root-Louse (Pemphigus betae Doane). This was 
more abundant than it has been since 1916 and damage was done 
in the beet-growing districts of the state. 


MOTHS AND BUTTERFLIES (LEPIDOPTERA). 

Imported Cabbage Worm (Pontia rapae Linn.). This caused 
an increased loss to the cabbage crop. Many calls for information 
on control methods were received and it is safe to say that this 
insect has not been so plentiful for several years past. 

Corn Ear Worm (Heliothis obsoleta Fab.). This insect is becom- 
ing more important among the pests of eastern Montana and this 


~t 


SEVENTEENTH ANNUAL REPORT OF STATE ENTOMOLOGIST 


year was especially abundant. The first generation of worms attacks 
corn when only a few inches high while a later generation gnaws 
out the kernels at the tips of the ears. 

Mourning Cloak Butterfly (HLuvanessa antiopa Linn.). The 
larvae of this species, known as the “spiny elm caterpillar,” eat the 
foliage of elm, willow, and cottonwood. Specimens were received 
trom several localities where they were reported numerous. 

Cecropia Moth (Samia cecropia Linn.). This large moth and 
caterpillar, often mistaken for the silkworm, was abundant at Glas- 
gow, Union, and Sidney. 

Cutworms (Voctwidae). Cutworms were as abundant as usual 
in gardens all over the state. Almost every kind of garden plant 
was attacked. In some places onions suffered severely from being 
chewed off near the surface of the soil. 

Pale Western Cutworm (Porosagrotis orthogonia Morr.). 
Throughout twelve counties in the northern and eastern sections 
of the state, as well as in two counties of the central district, this 
insect caused enormous losses to the grain crop. In many cases 
what the worms partially destroyed the drought finished, but in 
as many other instances partial loss from drought was made com- 
plete by the ravages of the worms. This is a new pest in Montana 
and can not be combated by the ordinary methods employed against 
cutworms. 

Parnassius Butterfly (Parnassius smintheus D. & H.). This 
beautiful butterfly was abundant in the mountainous sections of the 
state during a short period last summer. 

Tent Caterpillar (Clisiocampa sp.). In some sections of north- 
ern and eastern Montana the wild rose foliage was completely 
destroyed before July 1 by this insect. Currant bushes, not protected 
with sprays, also suffered injury. 

The Oblique-Banded Leaf-Roller (4rchip rosaceana Harris). 
This year saw an increase of this insect in the Bitter Root Valley 
and a considerable amount of damage was done to the foliage of 
apple trees. 

Mediterranean Flour Moth (“phestis kuehniella Zell.). This 
insect is regarded as the most important of all pests which infest 
flour mills, warehouses, grain mills, and stores. The larvae feed 
upon all kinds of grain products. The fine web which they spin 
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causes a clogging of machinery besides their being the cause of 
introduction of filth into the materials. Fumigation, intense heat, 
or intense cold, are the remedies employed. 

Sugar Beet Webworm (Lowostege sticticalis L.). Primarily a 
pest of sugar beets, this insect is also the cause of much injury to 
gardens and alfalfa in nearly all parts of the state. A slight decrease 
in its occurrence was noted this season. The destruction of thistle, 
which farmers in the northern part of the state wished to harvest 
for stock feed on account of drought conditions, has been a bad 
factor with this pest. 

Codling Moth (Cydia pomonella Linn.). This well-known pest 
of the apple, formerly present only in the vicinity of Missoula, is 
becoming more widespread in the Bitter Root Valley. Elsewhere 
it is by all odds the worst insect enemy which apple growers have 
to fight and its establishment here will make necessary on the part 
of the orchardists more effort toward insect control. 

FLIES (DIPTERA). 

Wheat Stem Maggot (Hylemyia cerealis Gillette). This mag- 
got, which bores through the central stems of wheat, was present 
again this season. The field in Yellowstone county, where the pest 
was first discovered in this state, was again a complete loss. Drought 
and cutworms in the northern part of Montana caused maggot injury 
to be largely overlooked. 

Onion Maggot (Phorbia ceparum Meade). A slight decrease 
in the presenec of this insect was noticeable this year although in 
some localities considerable loss from it was incurred. 

Cabbage Maggot (Phorbia brassicae Boche). No injury from 
this pest was reported this season. 

Currant Fruit Fly (Zpochra canadensis Leow.). A normal 
amount of damage to currants and gooseberries from this insect, 
which in some places has caused the growing of these crops to be 
«abandoned, was reported to the State Entomologist. 

House Fly (Musca domestica). House flies were exceptionally 
abundant during the past season and were the source of much annoy- 
ance, not to speak of their activity in the spreading of disease. 


THE BEETLES (COLEOPTERA). 


The Common Meal Worm (Tenebrio molitor Linn.). The 
“Cadelle” (Tenebriocides mauritanicus Linn.). These well known 
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insects cf flour mills were reported from Great Falls. Losses due 
to these insects are largely preventable by fumigation. 

Flea Beetles (Hpitriv sp.). Flea beetles, attacking potatoes, 
iomatoes, and all kinds of garden plants just as they were coming 
out of the ground early in the season, were the source of much 
trouble and numerous complaints concerning them came to our atten- 
tion from all parts of the state. 

Cottonwood Blotch Miner (Odontota sp.). In many parts of 
Montana the cottonwood trees were severely injured by this insect 
which works between the surfaces of the leaves. On account of 
its mode of attack it can not be destroyed by ordinary spraying, 
and as its life-history is not thoroughly known other means which 
might prove effective for destroying it have not been found. 

June Beetles (Lachnosterna sp.). These large beetles, the par- 
ents of white grubs, were observed in greater abundance than in 
former years. 

Colorado Potato Beetle (Lcptinotarsa decemlineata Say). 
Potato beetles were present in usual abundance. This is one of the 
few insects about which it may be said that methods of control are 
almost universally known. Paris green is the standard remedy but 
it is being replaced to a large extent by a cheaper arsenical, arsenite 
of zinc, which has been recommended during the past three years 
by the State Entomologist. 

Wireworms (Llateridae). Wireworms again occupied their 
place of importance among the grain pests of the state. Numerous 
inquiries were received as to what they were and how they could 
be destroyed. 

Confused Flour Beetle (7riboliwm confuswm Duv.). A _ per- 
sistent pest of stored cereals, crushed feed, and other starchy food, 
was found in the feed bins of the poultry department of the Montana 
Experiment Station. 

Alfalfa Weevil (Phytonomus posticus Gyll.). During the latter 
part of August a trip was made by automobile along the Oregcn 
Short Line Railway from Dillon to Monida and through the Cen- 
tennial Valley in an effort to determine if the alfalfa weevil was 
spreading into Montana. Careful search of alfalfa fields revealed 
no evidence of the pest in this territory, which is the most exposed 
of any part of Montana to migrations of this insect from infested 
regions of Idaho and Utah. 


Hm 
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CURRENT ENTOMOLOGICAL PROBLEMS 


Some of the outstanding entomological problems of the present 
time are the following: 


PALE WESTERN CUTWORM 


For several years we have been giving attention to cutworms 
in garden and field crops in Montana and gradually information of 
considerable value is being brought together. It is evident that 
there is a considerable variety of very destructive cutworms in the 
state, though in any one year the trouble is caused mainly by some 
one or another single species. The species which is best known 
in Montana is undoubtedly the army cutworm (Chorizagrotis awx- 
iliaris Grote) which at times has caused extensive damage to fall 
wheat, but during the past few years there has appeared another 
which is quite as serious. This is the pale western cutworm 
(Porosagrotis orthogonia Morr.) which has been mentioned in 
previous reports, but which we are, year by year, recognizing as 
more serious than we had suspected. Without much doubt over 
a million dollars’ worth of grain was destroyed in Montana in 1919. 
Similar extensive damage occurred in Canada, just north of Montana, 
in the same year. There appear to be four reasons why this is an 
unusually injurious cutworm. (1) It has a long period of larval 
feeding extending from the middle of April for upward of two 
months. In this it contrasts strongly with the army cutworm which, 
when abundant, attracts attention in April and is all through feeding 
by May 10, or about a month in all. (2) Its damage is done so late 
in the season that it is too late to put in a crop of spring grain, as 
can be done sometimes when the grain has been eaten off by the 
army cutworm. (3) The pale western cutworm feeds under ground 
and we know of no practical way to kill it. Poisoned bran mash 
scattered thinly over the surface, so effective in controlling the 
army cutworm, does not affect this species. (4) It is not heavily 
attacked by parasites and continues year after year, gradually becom- 
ing more abundant and destructive. This cutworm has already 
become a serious problem in Montana and is receiving careful atten- 
tion from this office. Under our Experiment Station research funds 
we are studying its habits and control. Excellent progress has been 
made and we have much information of value but no satisfactory 
remedy has yet been worked out: 
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GRASSHOPPERS 


The state collection of insects contains upward of one hundred 
species of Montana grasshoppers. With so many in the state it 
is not strange that one or another of them becomes abundant and 
injurious occasionally. In 1919 grasshoppers were more than 
usually injurious. Early in the season in May, reports began to 
reach the office of a species which was appearing in alarming num- 
bers in the far eastern part of the state. Specimens accompanying 
inquiries turned out to be Hritetix tricarianata. Mr. Strand went 
to the locality where this grasshopper was injurious in June and 
advised with the farmers on its control. 


Later in the season, the warrior grasshopper (Cannula pel- 
lucida) appeared in great numbers in most parts of the state. Our 
notes show it to have been present in great numbers in Gallatin, 
Missoula, and Beaverhead counties. In some localities this grass- 
hopper was present in enormous numbers, migrating more or less 
in the air and congregating in the foothills around the valleys for 
egg-laying purposes, where the ground was literally covered with 
these insects busily engaged in boring into the earth and depositing 
their pods of eggs. There can be little doubt that some trouble will 
be experienced in 1920 from the grasshoppers originating from these 
eggs unless steps are taken to destroy either the eggs or the young . 
grasshoppers soon after hatching. While on a trip of searching for 
the alfalfa weevil in the counties of Gallatin, Beaverhead, and Mad- 
ison, Mr. Parker and Mr. Strand encountered large numbers of the 
same species which was very abundant in Montana sixteen years 
ago, namely, the big-headed grasshopper (dulocara  elliottt 
Thomas). This is a true grass-feeding species and its occurrence 
in large numbers is always important. It is one of Montana’s worst 
insect enemies to range grass. In earlier years I have seen the 
range completely bared of grass by this species. 


It is a remarkable thing that grasshoppers of the Melanoplus 
atlanis group which were very abundant and destructive in different 
parts of Montana as recently as 1918, and especially one year earlier, 
were not abundant in the state in any place so far as we know in 
1919. In 191% and 1918 when Melanoplus was abundant we 
observed that wherever these insects were numerous, parasitic flies 
were also present in great numbers. We believe that these flies 


10 MONTANA EXPERIMENT STATION Bul. 133 


were the cause of the disappearance of the grasshopper. It is noted 
now that these parasitic flies are not present in connection with 
the outbreaks of the three grasshoppers listed above as injurious 
in 1919. We look upon this as indicating that the grasshopper diffh- 
culty will be continued through several years. 


SUGAR-BEET WEBWORM 


The common name, sugar-beet webworm, is not a satisfactory 
one for the insect (Lowostege sticticalis Linn.) which in recent years 
has been unusually abundant and has caused general apprehension 
among farmers and gardeners. During the season of 1919 this 
insect occurred in large numbers, though probably not quite as 
abundantly as during the preceding year, and was the occasion of 
a considerable amount of correspondence arising over the central 
and northern portions of Montana. There were two broods, the 
first appearing in May and early June and the second mainly in 
August. The injury done was chiefly to garden plants and to the 
Russian thistle. The presence of large numbers of this insect in 
grain fields, feeding on the Russian thistle, caused the farmers to 
become anxious in many cases and they wrote to us for information 
regarding what might be expected. It was feared that they would 
attack the grain when the Russian thistles were all gone. Experience 
has indicated that this webworm does not attack wheat and we 
were able to assure the farmers that no damage would be done. 
In some cases farmers were afraid to plant a new crop of grain 
because they knew that this insect was still in the soil from the 
preceding year, appearing there as larvae in long silken tubes, ver- 
tically placed in the soil. A number of letters were written to such 
tarmers. Real injury, however, was done in gardens where beets, 
spinach, and a few other plants were eaten. This insect is capable 
of doing extensive damage in sugar beet fields. 


ALFALFA 

The alfalfa weevil (Phytonomws posticus Gyll.), which attracted 
the attention of the residents of Utah in the year 1904 and has 
spread and caused extensive loss to growers of alfalfa and stockmen 
in that state, has continued to spread to the northward. This very 
injurious insect has in a relatively brief time extended into parts 
of three states by direct spreading and during the same time has 
made two jumps, one into Colorado and another into western Idaho, 
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and is continuing to extend itself. According to information recently 
secured from the Bureau of Entomology office at Salt Lake the 
following counties in Idaho now have the weevil: Madison, Fremont, 
Bonneville, Bingham, Bannock, Bear Lake, Franklin, Oneida, Power, 
Cassia, Ada, Payette, Canyon, and Washington. One of these coun- 
ties, Fremont, is the first county over the boundary from Montana. 
The weevil has been spreading perhaps fifty miles a year and with- 
out much doubt during the next year or two will be found to occur 
in Montana. It takes several years after being introduced for this 
insect to multiply in sufficient numbers to do real damage or to 
become sufficiently numerous to be discovered. It may be, therefore, 
that this insect already occurs undetected in Beaverhead, Madison 
or Gallatin County. The quarantine which we now have in force 
is effective only against the transportation of the weevil by rai‘. 
Such transportation would lead to its establishment in more or less 
remote localities, while by spreading overland it gradually spreads 
across the country. 


With the coming of this insect into Montana we will be con- 
fronted by an entirely new and a very serious condition. This insect 
is primarily injurious to alfalfa and seriously reduces the tonnage, 
making it necessary to do a large amount of work in order to pro- 
duce a profitable crop of hay. It is also of much importance to 
stockmen who are vitally interested in the alfalfa crop and the prices 
which they must pay. The coming of this insect into Montana will, 
therefore, be looked upon eventually as a serious matter. 


The state of Idaho has recently removed the quarantine between 
the counties that are infested and those that are not in the state, 
thereby making it possible to move hay without restriction in that 
state. For this reason it will be necessary for Montana to establish 
a quarantine against the whole of Idaho in order that our own inter- 
ests may be protected. 


FOUL BROOD OF BEES 


Our first knowledge of the presence of American foul brood of 
bees in Montana came in the spring of 1911 when a sample of this 
disease was sent in from Joliet. In the report of the State Ento- 
’ mologist for 1911 a recommendation was made that a law be passed 
providing for inspection and control. The nature of the legislation 
needed was pointed out in the ninth report. In the tenth report, 
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one year later, the subject was again briefly discussed, pointing out 
the situation and obvious needs. In nearly every report since that 
time we have called attention to the progress that the disease is 
making in its spread over the state, to the seriousness of the situation 
in the bee industry, and to the legislation needed. Nothing has 
been done. 


Meantime, American foul brood disease has spread extensively 
and has entered practically every important honey-producing section 
of the state. Many beekeepers have been put out of business . Aban- 
doned colonies of bees containing infectious material have been left 
where the bees died, continuing to spread the malady. 


Representatives of the State Beekeepers Association called upon 
the State Entomologist in their official capacity in December, 1919, 
asking that this office cooperate with them in an effort to draw up 
a suitable law and once more make an effort to have it passed by 
the legislature. Accordingly, we are engaged in a review of the 
various bee laws in the United States and intend to have a bill 
ready before the next meeting of the legislature which shall have 
the combined support of the beekeepers of the state and of the State 
Entomologist. 


THE CODLING MOTH (CARPOCAPSA POMONELLA LINN.) 


The codling moth, the general insect enemy of the apple, has 
been present in Montana for at least twenty-five years, although 
isolated and confined largely to some of the older towns in which 
large apple trees are growing. Considerable attention was given 
to its habits and control in earlier years and various publications 
have been issued from this office. With the growth of the orchards 
in the fruit-growing sections and the development of the orchard 
industry, this insect has come into more prominence in recent years, 
due to the increase in its numbers under favorable conditions found 
on the larger trees. Fruit growers in western Montana have recently 
brought to the attention of this office the fact that the codling moth 
occurs in injurious numbers and that it is necessary to adopt ener- 
getic means of control. During the past year we received also letters 
from other parts of the state asking for assistance. We believe 
that the reason for the greater interest in this subject in 1919 was © 
due to the unusually warm season. The weather dried off and 
became hot early in the year and made it possible for a destructive 
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second brood of the moth to develop. I do not expect that in 
other years the codling moth will be as serious in Montana as in 
some other states because of the natural limitations placed upon 
a second brood. It will, however, be sufficiently abundant to cause 
loss to fruit growers and energetic measures should be adopted to 
hold it in control. Fruit growers who have codling moth should 
spray for it. Most fruit growers have more than one insect pest 
or fungous disease and all should adopt a spraying program which 
should be consistently carried out year after year. 


LEAF-ROLLER OF THE APPLE 


Our attention has been called to the leaf-roller which appeared 
in injurious numbers on apple trees in the Bitter Root Valley in 
1919. In some instances large numbers of trees were more or less 
completely denuded. It is impossible for us to say at the present 
time which one of two species is the cause of the trouble. The 
fruit-tree leaf-roller (4rchips argyrospila Walker) is sometimes 
spoken of as the Colorado leaf-roller and growers locally have spoken 
of this as being that insect. However, in past years we have in a 
number of instances reared the oblique-banded leaf-roller (.drchips 
rosaceana Harris) from the Bitter Root Valley. In some instances 
this latter insect has done rather serious damage to a limited number 
of trees. We shall have to wait for further developments of next 
season before we can determine which of these species is present. 
Satisfactory results in control can be secured by the use of miscible 
oils applied as a spray in the spring as soon as the weather warms 
up sufficiently to make spraying operations possible. It is not 
believed that this will be a pest which will continue year after year. 
Its history has been that it has occurred intermittently. 


FLEA BEETLES 


The season of 1919 was notable for the number of flea beetles 
which occurred. These minute beetles, with swollen hind legs 
enabling them to jump away when disturbed, are present more or 
less generally in small numbers each year but in the past season 
they occurred in such numbers as to cause rather extensive damage 
in gardens, on tomato and potato plants, and in sugar-beets. These 
insects work early in the season, destroying young plants soon after 
they come out of the soil. The stand in sugar-beet fields is some- 
times seriously reduced by great numbers of flea beetles completely 
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destroying a large proportion of the seedlings. The following species 
were sent in during 1919 or have been collected in earlier years: 
Epitrix subcrinita, Phyllotreta albionica, Phyllotreta pusilla, 
Psylliodes punctulata, Crepidodera helxines. Epitrix suwberinita 
was the species most injurious during the past season. 


SERIOUS LACK OF FUNDS. 


Requests for information concerning insects and aid in con- 
trolling them have increased to such an extent that a full time 
assistant is now employed the year around. During the summer 
montlis this assistant goes about the state demonstrating methods 
of control and organizing control campaigns in counties where 
serious insect outbreaks occur. The services of this assistant are 
in constant demand throughout the summer and many thousands 
of dollars have been saved to the farmers of the state as a result 
of his work. During the winter months talks are given at farmers’ 
meetings and at county agent conferences. Considerable time is 
also given to preparing information on insect control, making por- 
table exhibits of insect life history, and developing the collection of 
state insects. 


The total appropriation for the work of the State Entomologist 
is now only $3300 a year. The salary of the assistant entomologist 
is $2000, leaving only $1300 for traveling expenses, student labor, 
scientific journals and supplies. 


During the past summer the demand for aid in controlling 
grasshoppers was so great that our funds for traveling expenses 
were exhausted by midsummer and many requests for aid were 
refused because we had no means of getting about the state. The 
condition was so serious that a request for funds was made to the 
special session of the legislature. A bill carrying an appropriation of 
$5000 was introduced by Senator Featherly and was passed by the 
Senate. The bill was not approved by the House Appropriation 
Committee and was consequently killed. 


If this money had been provided thousands of dollars’ worth 
of crops could have been saved last summer, and by scouting during 
the fall breeding grounds could have been located and the eggs or 
young “hoppers destroyed. As the situation now stands we are 
facing what promises to be one of the worst grasshopper years in 
the history of the state, we are threatened with an invasion of the 
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alfalfa weevil, which is even now almost to our state line, and our 
working funds are not sufficient to carry out the routine work of 
an average year. Unless the State Entomologist’s appropriation 
is materially increased, we will not be able to render the service 
expected from this office by the farmers of the state. 
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The Thistle Butterfly (Vanessa cardui L.), a serious pest of cultivated sunflowers. 


BY 
Ree Ate COOLEY, 


LETTER OF TRANSMITTAL 


Bozeman, Montana, January 1, 1921. 


Do Mis Excellency, 
Governor Joseph M. Dixon, 
Helena, Mont. 
My dear Sir: 

In conformity with the law I have the honcr to present here- 
with the Eighteenth Annual Report of the State Entomologist of 
Montana, which will appear as Bulletin No. 139 of the Montana 
Experiment Station. 

The outstanding features of the year were an extensive and 
serious outbreak of grasshoppers affecting many counties through- 
out the state, in which Mr. Strand from this office cooperated exten- 
sively with the farmers through the county agents and effected 
large savings in crops; and the widespread presence of the pale 
western cutworm which year by year is becoming a more serious 
situation. Both of these subjects are discussed in the report and 
your attention is directed particularly to these matters. 

Very respectfully, 
R.A, COOLEM 


State Entomologist. 


Eighteenth Annual Report of the State 
Entomologist of Montana 


CURRENT ENTOMOLOGICAL PROBLEMS 

The outstanding entomological problems at the present time 
are the following: 

GRASSHOPPERS 

Grasshoppers are to be classified among those insects which 
are always present in greater or less numbers. More or less dam- 
age is done every year. However, during the past few years we 
have had an unusual number of these insects in portions of the 
state and the season of 1920 was one of the worst in this respect 
that we have had in many years. In the accompanying map of 
Montana the spots in black indicate the actual areas of serious grass- 
hopper damage which were brought to our attention or discovered 
by representatives of this office. In all, so far as we know, approx- 
imately 140,000 acres of Montana lands were seriously affected. 
Our records show that largely under the guidance of our men 
approximately 36,790 acres were poisoned, which resulted in a sav- 
ing of $634,474.48.* 

We received numerous appeals for help but were able to comply 
with only a part of them. Much more could have been done if we 
had had another assistant. Our method is to cooperate with the 
county agents in grasshopper control as in the control of other pests. 
It should be realized that the control of insect pests on a large scale 
is such a specialized subject that the county agent is in need of the 
assistance of a specialist. The county agent who has once gone 
through an outbreak of grasshoppers can conduct campaigns against 
these insects but the insect pests of any state are variable. Besides 


*Careful estimates in the eighteen counties where this work was carried 
on show that 36,790 acres in crop were poisoned, that by this poisoning adjoin- 
ing crops were saved to the extent of 7,265 acres, bringing the total acreage 
saved to 44,055. At $15 per acre, which is a low estimate of the value of crops 
in the counties affected, the gross saving amounts to $660,825, and when the 
eost of poisoning apart from labor—$26,350.52—is deducted, an actual money 
saving of $634,474.48 is shown. 
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those which we always have, those present in one season may dis- 
appear and others come in from other places, so that the county 
agent is continually confronted with new problems with which he 
is not familiar. It is very desirable that the legislature provide for 
the employment of another deputy for this office, as thereby we will 
be able to serve the farmers of the state in a much larger way. 

The species concerned in the grasshopper experiences of 1920 
were mainly the warrior grasshopper (Camnuwla pellucida) and the 
lesser migratory locust (.Welanoplus atlanis), together with the two- 
striped locust (Welanoplus bivittatus). These were the species 
which during the summer months appeared in enormous numbers in 
various parts of the state. 

It is of interest to note that early in the season, beginning in 
the latter part of February, we received reports, particularly from 
northeastern Montana, that young grasshoppers were already hatch- 
ing in large numbers. Knowing that the usually destructive species 
did not appear as early in the season as this, steps were taken to 
inquire into the situation and it was found that certain species which 
are not ordinarily looked upon as pests had appeared in very unusual 
numbers. The two species referred to are Stirapleura decussata 
and Hippiscus pardalinus. After looking into the situation we 
reported to the farmers that we believed these insects would not 
develop in seriously injurious numbers and the experience of the 
season later bore out our prediction. 

Attention is being given to improving the arsenic bran mash 
formula which is used in the control of these insects and at the same 
time reducing the cost of the materials in the formula as much as 
possible. This Experiment Station has found that amyl acetate, or 
the so-called “banana oil,’ may be used in place of ground lemons 
or oranges and that the use of this chemical not only reduces the 
cost materially and increases the effectiveness of the formula but 
also cuts down the labor fully one-sixth. We do not possess com- 
plete figures regarding the amount of amyl acetate used last year 
but the incomplete figures which we have clearly show a definite 
saving in materials alone of over $2,000. 


PALE WESTERN CUTWORM 


Within a short period of years the pale western cutworm, previ- 
ously almost a rare insect, has become well known throughout the 
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greater part of Montana owing to the serious damage which it has 
inflicted upon cereals and other crops. The following table of losses 
by percentages of total seeded areas in the various counties for 
which we had definite information during the season of 1920 will 
indicate the seriousness of this pest: 
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When the counties of Pondera, Glacier, Blaine, Judith Dasin, 
Lewis and Clark, and part of Park County, where it is estimated 
almost as large a percentage was lost, are included with the above 
counties, fully one-fourth of the total grain-producing acreage of 
the state is represented. At $12 per acre, which is the average yalue 
cf farm crops over that territory, there was a money loss of 
$2,600,000. Then, considering that the pale western cutworm 
cccurs in practically every other county of the state east of the 
continental divide besides those already mentioned, where an average 
loss of from 2 per cent to 5 per cent was inflicted, the total loss 
amounts to well above $3,000,000 for the one year 1920. 

To show perhaps a little more clearly what this cutworm has 
been doing, one hundred fields personally inspected during the sum- 
mer showed a loss of 2,437 acres out of a total of 6,844 in 1919, and 
in 1920 a loss of 3,882 acres out of 6,844, or 35.7 per cent imgigae 
and 49.4 per cent in 1920. Mr. George O. Santord, manager omtie 
Sun River Irrigation Project, has stated to us that of the 15,500 
acres seeded to crop on the Greenfield Bench-in 1920, 7,845 acres 
was a total loss and that some damage was done to the remainder. 
Using the figures he has given for the average yields on the unde- 
stroyed acreage—wheat 11.5 bushels, oats 20.86 bushels, and flax 
6.31 bushels—the average value of the principal farm crops of that 
section was at least $15 per acre. Accordingly, using that as a fair 
valuation per acre of the crops destroyed, the pale western cutworm 
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inflicted a loss of $110,175 in this one comparatively small territory. 
Although these losses took place on irrigable land, no water was 
available until after the first of June. Were it not that irrigation 
made it possible in some cases to reseed and grow a late crop on 
part cf the originally destroyed area, the loss would have been 55 
per cent instead of 48 per cent of the acreage in that district. 

Farmers generally throughout Montana should realize that the 
pale western cutworm is a pest of the first magnitude, ranking with 
the alfalfa weevil and others of great power of destruction. 

This insect came into prominence for the first time in 1911 in 
the southern part of the province of Alberta, Canada, where several 
hundred acres of grain were destroyed and where in the following 
year the estimated loss was between 30,000 and 35,000 acres. The 
first record of its occurrence in Montana was in the northern part 
of the state in 1915. Since that time it has been spreading south- 
ward and in 1920 was found to occur quite generally over that part 
of Montana east of the continental divide, with the exception of 
some few districts in the southern part of the state. 

Every effort is being made to find a remedy for this insect and 
the director of the Experiment Station has been as liberal as possible 
in the allowance of research funds to this department for studying 
this insect. We are glad to report that some progress has been 
made and that a publication dealing with what is known about this 
insect and methods for its control has just been issued and is now 
available for distribution. 


FRUIT-TREE LEAF-ROLLER 


The fruit-tree leaf-roller or Colorado leaf-roller, as it is some- 
times called, (drchips argyrospila) is doing serious and rather 
extensive damage to apple trees in the Bitter Root Valley. Our 
attention was first called to it during the spring of 1920 when reports 
of its presence and the damage it was doing were brought to our 
notice from Ravalli County. 

The eggs of this insect are laid by the parent moth on the bark 
of the apple tree during July and hatch in the early spring just as 
the leaf buds are unfolding. The very minute worms go to the 
buds and soon secrete themselves by burrowing among the tender 
leaves. As the leaves expand the worms web them together 
and remain hidden. It is characteristic of this*insect to appear in 
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such numbers as to completely defoliate the trees. One defoliation 
prevents a fruit crop and a very few successive defoliations will 
kill the trees. Careful estimates show that this insect did $25,000 
worth of damage in the Bitter Root Valley during the year 1920. 
Inspectors of the Board of Horticulture and representatives from 
this office have found the leaf-roller to be widely prevalent through- 
out pretty much all of the Bitter Root Valley and indications are 
that unless determined steps for its control are taken it will continue 
to multiply and extend its distribution until the whole valley is 
involved, in which case very extensive damage may result. In com- 
pany with representatives of the Board of Horticulture, the State 
Entomologist held public meetings of fruit growers in the early 
spring of 1920 and advised the use of miscible oils to be applied 
before the buds had started. This is the standard remedy for this 
insect and has been moderately successful in other states where it 
has been used. The time was so short that it was not possible to 
conduct any preliminary experiments for the purpose of getting 
more exact information to govern us, and very unfortunately the oil 
that was used did not control the outbreak and serious damage 
resulted. 

A representative from this office made a careful study of the 
entire situation during the summer and arranged to conduct experi- 
ments after the eges had been laid. These experiments consisted of 
removing whole limbs on which had been laid large numbers of 
ege clusters, spraying them with different miscible oils in various 
strengths, then leaving them in a greenhouse under observation at 
the college, and later comparing the numbers that had hatched in 
each experiment. 

Parallel with this experiment trees in the orchard were sprayed 
and limbs were removed and carried to the greenhouse at Bozeman 
where observations were made. Indications at the present time are 
that we shall be successful in finding among the tests a satisfactory 
remedy to be used in the orchards of the Bitter Root Valley during 
the spring of 1921. It is our intention to give definite attention to 
the control of this insect and bring it under control if a means can 
be found. 
THE ALFALFA WEEVIL SITUATION 

The alfalfa weevil is a very destructive pest of the alfalfa plant 
which was first found in this country in the vicinity of Salt Lake 
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City in 1904. Both the Experiment Station of Utah and the United 
States Department of Agriculture took steps to bring it under con- 
trol and there has been maintained a branch office of the United 
States Bureau of Entomology at Salt Lake City ever since, the pur- 
pose of which is to study this insect alone. 

Many farmers in Montana who have not had experience with 
this weevil believe it to be a destroyer of the seeds of alfalfa. This 
is not the case, as the small green-colored worms hatching from 
eggs laid by the small beetles feed entirely upon the foliage and 
stems of the growing plants. So serious has this insect become 
that it has in many cases almost completely destroyed the hay crop 
in infested fields and has been so prevalent in localities where it 
has been established for a long time as to seriously interfere with 
the production of alfalfa. Many growers have given up the attempt 
to grow this crop and the whole agricultural industry has been 
seriously affected. 

This insect has spread from year to year, its extension having 
gone mainly northward, It is now present in practically all portions 
of Utah where alfalfa is grown, much of southern Idaho, a few 
counties in eastern Oregon, and in certain counties in Colorado and 
Wyoming. Its northward extension has reached almost to the Mon- 
tana boundary, as it is now present in the first county across the 
Montana line in Idaho, namely, Fremont County. 

The alfalfa weevil spreads overland from field to field and is at 
first generally present in such small numbers that it is not detected 
many miles in advance of where it is doing damage. For this reason 
it may be already in Montana. It has in a few instances been car- 
ried, in connection with industry, into remote localities. In this way 
it appeared in Delta County, Colorado, and in Payette County, Idaho, 
each of which localities is becoming a new center of distribution. 
We believe that the main source of danger is the shipment of alfalfa 
hay, and Montana’s quarantine which has been in force since 1915 
has been aimed mainly at the prevention of shipping alfalfa hay 
into Montana from infested localities. The quarantine was raised 
in the spring of 1920 and large amounts of alfalfa hay were shipped 
in from southern Idaho and were distributed widely throughout the 
state, thereby relieving a very serious shortage of hay. It is possible 
that the weevil was introduced at the same time. Because of these 
shipments of hay from Idaho and because of the danger which con- 
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tinually exists that the insects may be introduced, it is wise for the 
farmers of Montana to be on the lookout for this insect during the 
next few years and insects found doing damage, suspected of being 
from this species, should be promptly sent to the Experiment Sta- 
tion. It will be necessary to take immediate action when this insect 
appears. We believe there should be a fund under the control of 
the Board of Examiners, which it may liberate to meet emergencies 
which may arise from the alfalfa weevil or from the presence of 
other dangerously injurious insect pest or plant disease. : 

ae states in the west have established quarantines against 
the states of Utah and Idaho and portions of Colorado, Oregon, and 
Wyoming. In cases where the states have established quarantine 
lines within the state, thereby. separating the districts or counties 
which are infested, the other. states have quarantined only the 
infested localities or counties and have allowed shipment from the. 
weevil-free counties. When in a few years Montana has the weevil, 
as we fear she will have, it will be necessary for us to establish 
quarantine lines around the infested localities as they appear, as 
otherwise surrounding states and the Dominion of Canada _ will 
undoubtedly quarantine the whole of the state of Montana. It 1s 
the purpose of this office to search for this weevil annually during 
the next few years and in case colonies are found we shall be in 
need of sufficient funds to take the necessary steps for control and 
for the protection of the state as a whole. It is our purpose to call 
upon the Board of Examiners for allowances from the proposed 
emergency appropriation, if it is made. To fully meet the situation 
the present legislature should enact a law authorizing the Governor 
to quarantine infested localities within the state of Montana. The 
passage of such a law is earnestly urged. 


The Experiment Station has still available a bulletin on the 
alfalfa weevil and will gladly send it to all who may request it. 
This bulletin was prepared several years ago and since its publication 
methods of control have been improved. The principal means of 
control as now practiced is to spray alfalfa fields with arsenicals. 


SUGAR-BEET WEBWORM 
For several years past an insect which has been known as the 
sugar-beet webworm (Lo.wvostege sticticalis) has been widely preva- 
lent in Montana. This insect continued in remarkable numbers in 
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1920 and many farmers believed it to be the army cutworm or con- 
fused it with the pale western cutworm, alfalfa weevil, and various 
other pests of which they had heard. It is primarily a destroyer of 
weeds and particularly favors pigweed, Russian thistle, and various 
other related plants. It has in many instances fed extensively on 
Russian thistles throughout grain crops without doing any damage 
to the grain. ‘This is the worm which farmers find quite frequently 
if they examine the ground under Russian thistles, especially through 
northern and eastern Montana. It is about three-quarters of an 
inch in length when full grown, pale yellow below and a greenish 
black above, marked by several white or olive stripes vannin aes 
full length of the body. It is to be expected that this insect will 
disappear soon, due to parasitism. We can not, however, predict 
with certainty how long it will remain. It can not be looked upon 
as a pest of great importance excepting where it interferes with the 
sugar-beet industry or destroys gardens. 


NEEDS AND PLANS 


The Experiment Station Entomologist is by law ex-officio State 
Entomologist of Montana. From an appropriation of $300 at the 
outset this fund has grown by steps until in 1920 it was $3300. The 
State Entomologist serves without extra salary for this work and 
employs an assistant or deputy who, under his direction, conducts 
much of the work of the office. The assistant necessarily spends 
much of his time in the field as the particular function of this work 
is to take actual knowledge of insect control to the farmers and 
assist them in saving their crops. Grasshopper outbreaks are the 
occasion for trips to various parts of the state where the farmers 
are brought together and organized and assisted in securing suitable 
supplies of poison, bran, etc. The assistant works in cooperation 
with the county agents. Besides such major pests as grasshoppers 
and cutworms, there are a great many others of lesser importance 
which in the aggregate have caused severe losses in Montana each 
year, or would if they were not controlled, and without doubt the 
small sum appropriated is returned to the state many times over in 
the savings effected on the farms. 

The work has grown during recent years to such an extent that 
it is no longer possible to come anywhere near meeting the demands 
made upon the office with only one assistant. It is respectfully 
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recommended that an increase in funds be allowed to make it pos- 
sible to employ a second man to work among the farmers in the 
state and help keep up the office and laboratory routine which are 
made necessary by the state work. It is no exaggeration to state 
that the fund asked for this work would be returned to the farmers 
at least a hundred fold. 
ESTIMATES 

Through the proper channels estimates have been submitted to 
be included in the budget estimates amounting to a total of $7,550 
for the year beginning March, 1921, and $8,590 for the year begin- 
ning March, 1922. These increased figures are to cover the salary 
of an additional man and his traveling expenses, and a small increase 
in the working fund of the department, made necessary by the 
increased demands. 


NOTES ON INSECT PESTS OF 1920 
SNAILS (MOLLUSCA) 

Gray Garden Snail (/4¢riolimax agrestis Linn.). This slimy, 
disgusting snail caused sericus damage to turnips, tomatoes, and 
lettuce in city gardens which were maintained in the damp condition 
favorable to its development. 


MITES AND TICKS (ACARINA) 

Pear-Leaf Blister Mite (Lriophyes pyri Pgst.). In the Bitter 
Root Valley there was a noticeable increase in this pest over last 
year. Unsprayed orchards suffered severe injury and orchards not 
sprayed for two or three seasons had the fruit crop ruined. 


THRIPS (THYSANOPTERA) 

Thrips. A severe outbreak of thrips, species undetermined, 
occurred during the summer and caused heavy losses to alfalfa seed 
producers in some sections of the state. In the Yellowstone Valley 
these tiny pests were especially bad and were wile Ease for /acMe 
per cent decrease in the honey crop. 


GRASSHOPPERS, CRICKETS (ORTHOPTERA) 

Steirovys trilineata Thom. Females of this species were found 
to be exceptionally abundant in the foothills in southern Gallatin 
County. 

“Sand” or “Jerusalem Cricket” (Stenopelmatus spp.). The 
curious “‘sand cricket,’ sometimes known as the “Jerusalem cricket” 


EIGHTEENTH ANNUAL REPORT OF STATE ENTOMOLOGIST 18 


and “the child of the desert,’ attracted much attention. Inquiries 
were received from numerous localities throughout the central and 
eastern parts of the state concerning the identity of this compara- 
tively rare orthopteron. 

Large Lubber Grasshopper (Brachystola magna Gir.). The 
largest representative in Montana of the grasshoppers, the females 
of which measure from two to three inches in length, was more com- 
mon than for many years past. The State Entomologist’s office 
received almost ten times the usual number of inquiries concerning 
this insect. 


Warrior Grasshopper (Camnula pellucida Scudd.). This species 
was again prevalent in the state and during May and June hatched 
out in enormous numbers from egg beds in Beaverhead, Missoula, 
Flathead and other western counties. Had not control measures 
been forcibly carried out great financial loss due to this insect 
would have been sustained. 

Lesser Migratory Locust (J/elanoplus atlanis Ril.). 

Two-Striped Grasshopper (.Welanoplus bivittatus Say). 

Whereas the warrior grasshopper was the principal species, and 
in many cases the only one concerned in western Montana, the lesser 
migratory and two-striped forms preponderated in outbreaks of 
grasshoppers in eastern Montana. 


THE TRUE BUGS, PLANT LICE, ETC. (HEMIPTERA) 


Chinch Bug (Blissus lewcopterus Say.) For the first time since 
1911 the chinch bug made its appearance again in the vicinity of 
Glasgow. Nymphs were collected by County Agent Stebbins on 
May 27th and sent in to the laboratory. 


Currant Aphis (Wysus ribis Linn.). This yellowish-green plant- 
louse, which causes the curling up of currant and gooseberry foliage 
by extracting the plant juices from the leaves, was more abundant 
in Montana than for many years past. Many inquiries concerning 
control measures reached the Department of Entomology too late 
for any good to result, as spraying must be done before the leaves 
are badly curled. 

Sunflower Aphis (.dphis cornifoliae Fitch). This dark-colored 
aphis which feeds on the under sides of the leaves of cultivated sun- 
flowers grown for ensilage has increased along with the remarkable 
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increase in the acreage of this new crop and should be mentioned 
as a possible serious pest. 

Sugar-Beet Root-Louse (Pemphigus betae Doane). A substan- 
tial increase over last year in the prevalence of this insect was noted. 
Investigations conducted for a long period of years have shown 
that even a moderate infestation of lice not only reduces the tonnage 
but also cuts down the sugar content of the beets. 


BUTTERFLIES AND MOTHS (LEPIDOPTERA) 


Imported Cabbage Worm (Pecntia rapae Linn.). There was 
more than the usual amount of damage by cabbage worms. People 
generally have learned how to control this pest so that our large 
number of inquiries indicates a great abundance of this pest this 
season. 

Thistle or Painted Lady Butterfly (Vanessa cardwi Linn.). This 
insect played a dual role in its activities. Many larvae were found 
to have destroyed the foliage of the Canada thistle (Carduus arven- 
sis L.), an extremely noxious weed in some parts of the state, and 
on the other hand great numbers of larvae ate so voraciously on 
cultivated sunflowers that in some cases the defoliation of the plants 
over many acres was almost complete. Of the insects that have 
attracted attention as pests of cultivated sunflowers this one seems 
capable of causing the most damage unless some control method is 
developed by which it can be combated. 

-Fruit-Tree Leaf-Roller (.drchips argyrospila Walk.). See page 7. 

Diamond-Backed Cabbage Moth (Plutella maculipennis Cur- 
tis). Cocoons enclosing the pupae of this species which were found 
attached to the heads of wheat in several instances caused some con- 
cern to farmers who feared they were threatened with a new wheat 
pest. The inference is that the larvae fed on wild mustard growing 
in the fields and crawled to the wheat heads to pupate. 

Codling Moth (Cydia pomcnella Linn.). Reports from the 
Yellowstone Valley, together with a personal inspection trip, show 
that this most important pest of the apple is becoming firmly estab- 
lished in that locality. In the Bitter Root Valley the pest was much 
worse than ever known before. Perhaps the most serious damage 
was done in the vicinity of Florence but orchards over the entire 
district suffered much codling moth injury. In orchards which were 
given the proper spraying gratifying results were secured. 
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Sugar-Beet Webworm (JLo.vostege sticticalis L.). See page 10. 

Polyphemus Moth (7elea polyphemus Cramer). This beautiful 
large moth, which feeds in the larval stage on a wide variety of 
trees and shrubs, was very common in the state this season. 

Pale Western Cutworm (Porosagrotis orthogonia Morr.). See 
page 5. 

Noctuids in Cottonwood Bark (Onychagrotis 1ileyana Morr. , 
and Ufeus plicatus Grote). In 1915 we reported OnychaSrotis 
rileyana as causing damage to cottonwood trees in Silver Bow 
County by feeding beneath the green bark. Much damage in the 
same locality was done this year by what was apparently the same 
species but specimens were not reared through. U/fews plicatus, 
doing similar damage, was reared from specimens taken at Melstone. 


FLIES (DIPTERA) 


Ox-Warble Fly (Hypoderma lineata DeV.). This pest, often 
known as the “heel fly,” was reported by farmers in the Centennial 
- Valley to have attacked horses, as regular ox-warble lumps similar 
to those on cattle were found on the animals’ backs. 

Nose Fly (Gastrophilus haemorrhoidalis L.). This pest, which 
is the most bothersome of all our animal parasites, has now extended 
its range over the entire state, whereas in 1913 it was known only 
in the far eastern counties. 

Flesh Flies (Sarcophaéa kellyi Aldrich), which are the principal 
natural check on destructive grasshoppers, were present over most 
of the grasshopper-infested regions in the central and eastern sec- 
tions cf the state. The flies deposit on the hoppers living maggots 
which, after gaining entrance to the body cavity, feed on the juices 
and tissues of the hoppers, eventually causing their death. 

Western Wheat Stem Maggot (Mylemyia cerealis Gillette). 
This insect, which works through the stems of the young plants, did 
a moderate amount of damage to spring wheat in central Montana. 

BEETLES (COLEOPTERA 

Colorado Potato Beetle (Leptinotarsa decemtineata Say). A 
remarkable reduction in the number of “potato bugs” was noted all 
over the state. 

A Sunflower Pest (Chrysomela exclamationis Fab.). For many 
years known as a common feeder on wild sunflowers, this insect has 
now transferred its attention to the giant Russian sunflower grown 
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for ensilage. The larvae congregate on the young heads and upper 
leaves of the plants where they do considerable damage, although 
this feeding has not affected the later development of the heads, so 
far as we have noticed. 

Nuttall’s Blister Beetle (Cantharis nuttalli Say). The large 
purple blister beetle which occurs so frequently in gardens and 
alfalfa fields in Montana was again more than usually abundant. 

Wireworms (Elateridac) are becoming more and more impor- 
tant as a grain pest in Montana and during the present season severe 
injury by wireworms to flax and alfalfa was reported to the State 
Entomologist. 

A Sunflower Weevil. Family Curculionidae. An unknown 
weevil, which bored through the stalks of cultivated sunflowers, 
causing severe damage, occurred in the northern part of the state. 
An attempt to rear the larvae failed. 

A Strawberry Crown-Borer, (Chittenden 6830, Mont. Rec. No. 
1853). This borer, which is about the same size and has about the 
same larval habits as Zyloderma fragrariae Riley but which is not’ 
believed to be that species, was the cause of a severe loss in the 
young strawberry settings in a locality in the southern part of the 
state. Specimens have not yet been determined. 


BEES, WASPS, ETC. (HYMENOPTERA) 

Alfalfa Chalcis Fly (Bruchophagus funebris Howard). This 
insect has become well established in Missoula County where con- ~ 
siderable damage to alfalfa seed has resulted. 

Horn-Tail (Uvocerus flavicornis Fab.). A pupa of this insect 
taken from a redwood water pipe at Divide was received in the lab- 
oratory, as well as an adult of the same species from Belgrade. 


wiih 
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